












N.. Type F Morgan-Connor Wire Machine draws fine 
rope wire and other high carbon products dry. Other 


Morgan-Connor Wire Machines draw the coarser sizes. 


MORGAN CONSTRUCTION COMPANY 


WORCESTER, MASSACHUSETTS 


CHICAGO STEEL & WIRE COMPANY’ 


WIRE ANNEALING 
INSTALLATIO 





An important phase of recent 
plant modernization at the Chicago 
Steel and Wire Company of Chicago, 
Illinois, was the installation of the latest 
type of the Lee Wilson bell type 
annealing furnace and gas atmosphere 


equipment. 
HEATED © 
with 
VERTICAL 
RADIANT | 


These new facilities have been 
installed to provide increased efficiency 
of operation and to improve the quality 


of product. 


The Wilson Annealing 
Unit is covered b 

Patents Nos. 1.952.402 
2.068.477. 2,078,356 
2.081.612, 2.089.843, and 
other patents pending. 
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Margin stop for 
comptometer 


a7 


Part of airplane 
propeller 


Pinion for radio 
knobs, etc. 


Shankless twist 
drills 


Part for 
auto push-pull 
electrical switches 


f your part starts as wire—Carboloy Special Shape Dies will produce more in less time at lower 
cost. For drawing all shape wire . . . either simple or intricate ‘‘specials’’—half rounds or the 
most eccentric pieces—Carboloy Special Shape Dies are ‘“‘tops’’! 
BETTER QUALITY! Carboloy Dies hold uniformly close tolerances for long runs— 
produce better finishes because of less tendency to pick up; are highly wear resistant. 
FASTER PRODUCTION! Carboloy Dies—‘‘hardest metal made by man’’—permit 
higher drawing speeds, and use of continuous machines. 
LOWER DIE COST PER TON! Extra-long die life, results in greater tonnage per 
die; less downtime for die servicing. 
For maximum economy and quality on all your shape wire production, investigate the Carboloy 2-way plan: (1) for 


small diameters; “make your own dies’’ from low cost Standard Carboloy round hole dies (2) for large sizes; specify 
rough shaped Carboloy Dies. Write for Catalog D-114-R. 


CARBOLOY COMPANY INC., 11171 E. 8 Mile Avenue, Detroit 32, Michigan 
Chicago @ Cleveland e Detroit ¢ Houston @ Los Angeles @ Milwaukee e Newark @ Philadelphia ¢ Pittsburgh e Thomaston, Conn. 
Authorized Distributors: Hartley Wire Die Co., Thomaston, Conn. © Michigan Wire Die Co., Detroit, Michigan 


COMPLETE DIE SERVICE FOR WIRE, BAR, TUBING AND SHEET METAL 
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HUBBARD 
Light Weight 
REEL 


WOOD HEAD ... METAL OR 
CARDBOARD TRAVERSE 


LIGHT WEIGHT AND STRONG 
for handling and shipping operations 





















The American Phenolic Corporation, Chicago, 


‘ Illinois puts the Hubbard Light Weight Reel to 
Above . . . American Phenolic type RG high frequency cable of 


various types ready for shipment, wound on Hubbard light weight work on practically every step in producing low- 
reels. Below . . . A low-loss insulated wire is taken up on a light loss high frequency wire and cable. From the 
weight reel, after conductor has been insulated with a plastic in- 


sulating (Polyethylene) material. initial production operation, where the core of 

ai] 6 the cable is drawn through an extruder head to 
apply a plastic insulation, to the final stage of 
shipping, these light weight reels provide a 
practical, dependable means of handling cable. 





Hubbard Reels of this type are made with ply- 
wood heads; the traverse is sheet metal, gal- 
vanized. Internal traverse brace rods result in 
reel rigidity and maintain alignment of parts. 
Traverses can be supplied also made of heavy 
gauge cardboard. Hubbard products include 
spools, reels, and traverses of every size and 
type required in wire making and shipping. Let 
Hubbard be your dependable source of supply. 


HUBBARD SPOOL COMPANY 
1624 Carroll Avenue Chicago, Illinois 
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Tee METAL BOUND 


SPOOL AND REELS LIGHT WEIGHT REELS WOOD REELS 


SINCE 1912 MANUFACTURERS OF WIRE DRAWING - ANNEALING - SHIPPING SPOOLS AND REELS 
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make it of 


make it of the best! 


Me of buyers are eagerly looking forward to the many 
things long denied them by the war. And because this is 
America, they expect these peacetime products to be not merely as 
good as before but definitely better. Better in appearance, in effi- 
ciency, in durability, and reasonable in cost as well. 

Steel wire for manufacturing—in which we specialize—is ready 
to help you meet this challenge. For this wire has been vastly im- 
proved by the urgency of war’s demands. New and better steels 
have been developed, and new fabricating techniques have been 
perfected that now. make it possible to produce wire—in any size 
and finish—that is not only more versatile than ever before but 
superior in both quality and performance. 





AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


PIANO WIRE, sometimes called 

the “Aristocrat of Wires” re- COLUMBIA STEEL COMPANY 

presents the peak of attainment in San Francisco 

the art of wire making. In it are ; Pree Nip 
combined extremely high tensile Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors 
Strength with the toughness and United States Steel Export Company, New York 

absolute soundness demanded by 

the requirements of the bass piano UNITED S fT: A: FT -E:S STEEL 


Strings. The first piano wire pro- 
duced in America was made at 
Worcester in 1850. Today it is 
one of the more than 400 different 
types of wire we produce. 
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BLOCK-STRIPPING HOIST CARRIERS | 


Smooth operating Clevelénd Teainrail Moa 
stripping hoist carriers have been especially de- 
signed for this service and are serving many mills 
in the United States and Canada. 





Safe, easy to operate, the equipment permits 
a man to take care of more blocks and draw 
heavier bundles. Older men can keep pace with 
younger men. when Cleveland Tramrail block- 
stripping hoist carriers are provided. 








@ Electric hoist, push-button operated. Hand-propelled carrier with 
convenient rigid arm. Serves internal and external stripping. 












GET THIS BOOK! 
BOOKLET No. 2008. Packed wit CLEVELAND TRAMRAIL DIVISION 


valuable information. Profusely 


Miechasied. Wille hax tne Sta: THE CLEVELAND CRANE & ENGINEERING CoO, 
~ 1141 East 283" St. WICKLIFFE. ON10. 


CLEVELAND (43 TRAMRAIL 


OVERHEAD MATERIALS HANDLING EQUIPMENT _ 
Wry wvywyyyyys 
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EVEN IN THIS AGE OF PRODUCTION WONDERS 


AY 
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FeE Ypourrasece is considered 
sensational in production heating we 





Long Life, Heavy Duty @ Production per furnace up 15 to 60% —quality and 


uniformity so greatly improved that “stickers” and rejects 


co NV ECT 10 N B AS E in coils and flats have been practically eliminated—mainte- 


s d nance cost negligible— accurate, automatic control —cost 
for heavy coil loads per ton reduced by dollars rather than by mere nickels and 
The first seven of these dimes—fuel cost per ton greatly reduced—these results are 


¢c 


large Eastern Fired Cover Furnaces for Annealing wire, rods, coils, flats, 
: i arg 
installed in @ bars, etc. 

mill, in 5% years geve an E 

f i . ° . 

| age of 412 annealing The authentic records are yours for the asking, some of 
be aver : e ogee ° ° PA 
| heats on heavy coil loads. them in striking contrast with previous performance in 
| 


mills whose costs were considered low before the instal- 


: ffords . 
This base design also © lation of F. E. I. equipment. 


; d distribution of pre- 
ang tmosphere and more F. E. I. Equipment also includes GALVANIZING PLANTS 
pare ye —complete with furnaces and accessories for continuous 
x and batch operation. 





Specializing in the design, manufacture and installation 
of furnaces for the metal working industries 





1551 WEST LIBERTY AVENUE xk PITTSBURGH, PA. 
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ized coating 


...and RUST STAYS OUT 


Rust finds the going tough when it 
encounters bethanized wire. For the 
bethanized coating of 99.9 per cent 





Superiority of the bethanized coating is evi- 
dent in the above magnified cross-sectional 
view. Old-type coating at left is uneven, with 
thin spots vulnerable to rust, while the 
bethanized coating at right provides a uni- 
form, protective zinc-armor around the wire. 


*Bethanized Wire » 


422 


pure zinc is so uniform, so tightly 
applied, that it combats rust at 
every turn. . . and for long periods 
of time. 

Locked to the steel base wire by 
an advanced electrolytic process, 
the bethanized coating is pure zinc 
all the way through to the steel. 
And uniform! It’s just about impos- 
sible to find a rust-inviting thin 
spot anywhere in the bethanized 
zinc-armor. 

Here’s another important feature 
of the bethanized coating: its duc- 
tility. It is so ductile that it can 
stand practically any operation de- 
vised by wire fabricators. Bending 
... twisting . . . wrapping around 
its own diameter . . . drawing to 
fine gage—any of these can be ac- 


complished with bethanized wire 
without harm to the zinc coating. 

What if additional protection 
against corrosion is desired? The 
answer is simple—where conditions 
warrant it, bethanized wire can be 
obtained with coating weights up 
to three times as heavy as those 
specified in conventional Type 3 
galvanizing. 

Purity ... uniformity ... duc- 
tility . . . resistance to rust—they’re 
all good reasons why bethanized 
wire is worth investigating. Com- 
plete details are available from the 
nearest Bethlehem district office. 


BETHLEHEM STEEL COMPANY 
Bethlehem, Pa. 
On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 


BETHLEHEW 


STEEL 
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Figure what it would cost you 


to build up this section 


This Alcoa Aluminum extruded 
shape is produced in 80-foot lengths. 






This shape forms the side sill of a railway passenger 
car. It provides extensions needed for attachment of 
every part. It is strong and dependable, yet doesn’t 
contain a single pound of needless weight. 

To build up this section, you’d probably rivet 
together channels, angles, and Z’s. You’d have excess 
metal where one section overlapped another. You’d 
have the added weight of rivets. You’d pay for many 
hours of labor to assemble it. As one Alcoa customer 
put it, “We can’t afford not to use extruded shapes.” 

For help on figuring how you can use Alcoa Alumi- 
num extruded shapes to best advantage, call the 
near-by Alcoa office. Or write ALUMINUM COMPANY OF 


America, 1940 Gulf Building, Pittsburgh 19, Pa. 
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for magnet wire products 
that must do the job! 





ENAMELED COPPER 
ENAMELED IRON 


SILK COVERED 
COTTON COVERED 


ENAMELED ALLOY 


ENAMELED ALUMINUM 
TWISTED MULTIPLES 
PARALLEL MULTIPLES 


CELANESE COVERED 
GLASS FIBRE COVERED 
LITZENDRAHT AND 
SPECIALS TO ORDER 


There’s more to present day engineer- 
ing and design problems than shortages of 
materials, priorities, etc. There is also the 
question of whether specifications have been 
rigidly adhered to. Wire, for example, must 
meet such requirements as specific electrical 
properties, flexibility, tensile strength, laying 
speed, uniformity, etc. 

Whether it’s a buyer’s or seller’s market, 
WINCO magnet wire products are drawn to 








exact specifications. Uniformity of product 
is guaranteed by mercury process tests and 
careful supervision guards against varia- 
tions in consistency, structure or electrical 
values. 


If you have a wire problem, our complete 
facilities are at your disposal. Send blue- 
prints or specifications for recommendations, 
without obligation. Samples sent on request; 
write today. 





HUDSON WIRE COMPANY 
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Limeless wire drawing 


offers YOU these advantages 


NO LIMING OR BAKING—Eliminates the expense and trouble of the liming 
step. Keeps the mill free from lime dust. 


LONGER DIE LIFE—Limeless drawing prolongs die life on any drawing opera- 
tion. Look for even greater economies in die life on continuous, high- 
speed machines. 


BRIGHTER WIRE—Finishes are greatly improved, especially on bright, rope, 
welding and tire bead wires and on stock drawn for special finishes. 
Rejects due to scratching are virtually eliminated. 


EASIER CLEANED WIRE—Wire drawn without the use of lime is cleaned faster 
and easier, using a simple short soak in mild cleaner. 


NO HYDROGEN EMBRITTLEMENT—The pickled wire, after rinsing, is dipped for 
three minutes in Magnus Metal Coat #267. Hydrogen embrittlement 
is eliminated right in the coat solution. : 


REDUCED DRAWING COSTS—As a result of the savings in liming and baking 
costs and the improvements in product and operations, ultimate cost 
per ton of wire drawn is much less than when lime is used. Savings in 
lubricating costs may be as great as 50%. 

You can eliminate liming and baking operations in 
your wire drawing operations by adopting the use 
of Magnus Metal Coat #267. A Magnus technician 
on coating will gladly give you complete infor- 
mation, and also the names of mills using the 
Magnus Metal Coat. There’s no obligation, of course. 


POUNDS |j 


e line of 


DRAWING COM 


a 


Magnus Lob 
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MAGNUS CHEMICAL CO., 188 SOUTH AVE., GARWOOD, N. J. 
. * Wire Drawing Compounds 
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The machine illustrated is suitable for manufacturing power cables and var- 
ious types of control cables used in the electrical industry. 


BUTT MACHINES are suitable for stranding bare wire both in the copper 


and steel industries. 


We make machines with variable back turn for the manufacture of steel 
strands used in wire rope. 


This type of equipment can be supplied to accommodate 100, 250, or 500 
pound reels, for producing various combinations of standard wire from 7 to 
91 ends. 


For details send for circular No. 84 


NEW ENGLAND BUTT COMPANY 


ESTABLISHED 1842 
304 PEARL STREET 
PROVIDENCE 7, RHODE ISLAND, U.S.A. 


James Day (Machinery) Ltd., “Ford House," 88 Regent St., London., W.I., England 
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RUSTLESS DATA SHEET NO. 4 





Corrosion Resistance Plus 
oughness 


One of the Many Combinations 


of Properties Offered by Stainless Steels 








> SS 
wy S, AS -_ 7 
AS SS V/v ny SS 


6 OES 
CAA, OGG 





TYP; 


nm 


410 | aoe f 431 | 420 Jon] toe 


ago | aor] a4s | | $4 | 0 | 309 | ane | aan] 207 





ae 
Qa 
7 





~ 
an 


2 Spee 


TEMPERED 





Ss 





ANNEALED 








LJ 
an 














1Z0D IMPACT STRENGTH - FOOT POUNDS 





o 


HARDENED 
& STRESS 
RELIEVER 


























ye impact values, as shown in the above chart 
for all standard grades of stainless steels, may not 
represent true mechanical properties directly usable 
in engineering design, but they are an indication of 
the great notch toughness offered by stainless steels. 
The energy in foot-pounds absorbed in breaking the 
notched test specimen results in stress concentration 
which is undoubtedly far greater than will occur in 
any well-designed product in service. However, stress 
concentrations cannot always be predicted or elimi- 
nated and it is often necessary to avoid the safety 
hazard by using a material which has the capacity to 
distribute a load at a notch, especially when corrosive 
attack can cause the “‘notch.’’ Stainless steels are 
such materials. 

Depending upon the condition, whether hardened 
or Oe the martensitic (group on left) show a 
variation of, impact values. The austenitic or chro- 
mium-nickel grades (group on right) exhibit extremely 
high values—higher than any standard engineering 
alloy. The latter also have the remarkable property 
of retaining their great toughness at temperatures 
far below zero. For this reason type 304 stainless 
steels have been widely used for equipment handling 
liquid oxygen and nitrogen at hundreds of degrees 
below zero Fahrenheit. At 100° F. this grade has an 
Izod impact range of 105-125 foot-pounds. Large 
quantities have been used in essential working parts 
of high flying aircraft. 

Considering versatility as an important design and 
fabrication requirement, it can be said that stainless 
steels offer extreme toughness but still retain adequate 
workability. Fabricating stainless steels is just different 
—not difficult. If you need a material to withstand 
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both corrosion and shock stresses, one of Rustless’ stain- 
less steels may be your answer. 


As engineering materials, stainless steels offer de- 
signers durability, strength, stiffness, economy and sales 
appeal, in addition to this quality we call toughness. 
Of course, the proper grade should be selected to meet 
specific conditions of service and fabrication. That is where 
Rustless’ specialized stainless-steels experience can help. 
Consult us on your design problems. 


- e . 
This is a notched Izod impact test specimen 
after it absorbed a force of 82 foot-pounds 
at room temperature. The grade is Rustless 
18-8FM, Type 303 which, incidentally, is 
machinable at rates exceeding 75% of 
those used for Bessemer screw stock. It 
will resist severe Corrosion conditions, too. 
Quite a material! 
Valuable Rustless booklets and leaflets are 
freely available to you, providing technical 
data, machining methods, how to electro- 
polish stainless, how to blacken it, etc. 
Write for complete list of available Rustless 
publications. 

















STAINLESS STEEL SPECIALISTS 


RUSTLESS IRON AND STEEL DIVISION 


! 
| 
| | 
| The American Rolling Mill Company | 
| BALTIMORE 13, MARYLAND | 
| SALES OFFICES AND DISTRIBUTORS IN PRINCIPAL CITIES | 
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To do your surfacing johs better 
use NORTON Disc WHEELS 


' HEN a Norton abrasive engineer tackles your disc 

grinding jobs he’s not limited to a few styles of 
discs — he has the complete Norton line of abrasives and 
bonds to choose from. As a result he can “tailor” the 
disc’s grinding action to exactly meet your specific con- 
ditions — and that means lower surfacing costs. 


And what’s more, he can take advantage of all the 
newest Norton developments— such as free-cutting 57 
Alundum abrasive and B-5 bond. On many disc grind- 
ing jobs, especially surfacing castings, this 57 Alundum, 


B-5 combination is showing remarkable results. 


It will really pay you to let a Norton abrasive engineer 
make a survey of all your disc grinding jobs. 


NORTON COMPANY, 
Worcester 6, Mass. 
Distributors in All 

Principal Cities 








——— —— 


M__NORTON ABRASIVES _ XK 
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ORE and more engineers and 
increasing numbers of users 
of electrical equipment of all kinds 
are learning, from experience, the 
advantages of Fiberglas. That is 
why the demand for Fiberglas 
Electrical Insulation is growing so 
rapidly—why designers and pro- 
ducers are developing new appli- 
cations, new materials, parts and 
products utilizing the unique com- 
bination of characteristics which 
is found only in Fiberglas. 
You can help keep customers 


satisfied—even stay a step 
ahead —by meeting the 
increasing demand for 
Fiberglasand by developing 
additional products which 
incorporate its advantages. 

Fiberglas yarns, made of fine, 
pliable fibers of glass, are now 
used extensively in the produc- 
tion of magnet wire and various 
high-temperature wire con- 
struction. Dyed Fiberglas Yarn 
is used for manufacturers’ identi- 
fication and as. tracer yarns for 
circuit identification. Fiberglas is 
also used in heater-cord applica- 
tions and in the production of 
thermocouple wire. Fiberglas 
yarn supplements organic yarns 
in building wire to add tensile 


Fiberglas can help you 


strength and stamina. Fiberglas 
sliver is used in large cables as 
conductor insulation, and as in- 
organic filler material. And Fiber- 
glas cordage is used as tension 
members in cable construction be- 
cause of its high tensile strength 
and low-stretch characteristics. 
Fiberglas engineers will be glad 
to co-operate with you in the 
selection of the type of Fiberglas 
best suited to your needs and in 
the development of new products. 
Be sure to have complete informa- 
tion about all the forms and 
characteristics of Fiberglas—write: 
Owens-Corning Fiberglas Corpo- 
ration, Dept. 875, Toledo 1, Ohio. 
Branches in principal cities. 


InCanada: Fiberglas Canada Ltd., Oshawa, Ont. 





OWENS-CORNING 


FIBERGLAS 
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GENERATORS 

If unit power generation is your problem, 
it will pay you to check our large lists of 
this type of equipment. We have gasoline, 
steam, Diesel and electric driven genera- 
tors—(and generators without prime 
movers) in a wide range of load and volt- 
age characteristics, in both a-c and d-c. 





MOTORS 
We have a large supply of electric motors, 
both a-c and d-c, in unusual speeds, volt- 
ages and loads. If you have applications in 
which these motors can be adapted, in- 
quire at your nearest Regional Office for 
full particulars and prices. 





SWITCH GEAR 
Special itemsin this category are now avail- 
able if you can use them. Check your 
requirements and avail yourself of this 





WIRE & CABLE 
Our inventory includes an innumerable variety of 
wire and cable in sizes and insulations usable in 
industry. Many types conform to underwriters’ 
specifications—others were made for special pur- 
poses but are adaptable to industrial and com- 
mercial applications. 


STANDARD AND SPECIAL 


ELECTRICAL EQUIPMENT 
FOR SALE 


priced for immediate disposal 


The War Assets Administration offers you government- 
owned surplus electrical machinery and equipment for 
your reconversion program at substantially reduced prices. 

The offer includes wire and cable, generator sets, 
transformers, switch gear, wiring devices, sub-station 
power conversion and protective equipment. Much of it 
is special but adaptable to a large variety of uses. 

It has been priced to sell and represents attractive 
bargains to the alert and resourceful industrialist en- 
gaging in speedy reconversion. 


_— 


(Cut out and send to the nearest WAA office listed below) 


War Assets Administration: | am interested in the following checked items: 


[-] WIRING DEVICES 

[_] POWER CONVERSION EQUIPMENT 
[_] SUB-STATION EQUIPMENT 

{"] PROTECTIVE EQUIPMENT 


[] WIRE & CABLE 

[-] GENERATORS 

[-] SWITCH GEAR 

[_] SPECIAL ELECTRIC MOTORS 


opportunity to purchase switch gear at ee er er sr Ley er ye arts ee ee Wy BND. os 655s oe Sea saas 
considerable savings. Consult your nearest Rises. 
“ip 2” a asa tourer ager nee eM MN 5, thle REDDER bei ae ae Lake ree Za ear aL te Sai 
and prices. EMS 6 5c pis ok aN vn cd dee eOeeee bod wera OMe OES ieee ae Ree IR Race Lae 
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WAR ASSETS ADMINISTRATION 


OFFICES LISTED BELOW ARE TEMPORARILY IN 

RECONSTRUCTION FINANCE CORPORATION AGENCIES 

* Charlotte + Chicago + Cleveland + Dallas +» Denver 

Detroit Helena Houston + Jacksonville Kansas City, Mo. + Little Rock + Los Angeles + Louisville 

Minneapolis Nashville New Orleans New York + Oklahoma City + Omaha ~- Philadelphia 

Portland, Ore. - Richmond + St. Louis + Salt Lake City - San Antonio + San Francisco + Seattle + Spokane 
Cincinnati + Fort Worth (Telephone 3-5381) 


VETERANS OF WORLD WAR II: To help you purchase surplus property, a veterans’ unit has been established in each WAA office. 


Offices located at: Atlanta + Birmingham ~- Boston 
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How ROEBLING makes wire. 





to help cut rejection costs, 
shortcut production methods 


FASTER, more simplified production 
—and product improvement, too— 
ean be yours with the help of the 
right, quality-finished wire. Made 
by Roebling, it’s supplied exactly 
as you specify it...uniform through- 
out in steel analysis and temper, 
gauge and finish. That means fewer 
rejects, less preparation time, 
smoother machine performance. 


At Roebling, painstaking care goes 
into every phase of wire manufac- 
ture. Drawing, annealing, cleaning, 
patenting, galvanizing—these and 
many more call for the finest in 
equipment and workmanship. Guid- 
ing them all the way are modern re- 
search facilities and seasoned engi- 
neering skill. 


In buying wire for the products Galvanizing is one of many steps in making wire. 
o Shown here is the final stage in the process, 
that will bear your name, you can with the finished wire being coiled. Photo was 


depend on Roebling’s century-long taken in the Roebling mills by Robert Yarnell Richie. 


experience in wire specialization. 
Why not take it up with a Roebling 


Wire Rope and Strand ° Fittings * Slings 
High and Low Carbon Acid and Basic 
Open Hearth Steels * Cold Rolled Strip 


° 9 
engineer? Our nearest branch office Rive ik lead “Weird” « Aldea 
will gladly arrange it. Swaged Terminals and Assemblies * Aerial 
& Wire Rope Systems * Electrical Wires and 
JOHN A ROEBLING'S SONS COMPANY a a. Cables » Suspension Bridges and Cables 
TRENTON 2, NEW JERSEY = Wire Cloth and Netting 
Branches and Warehouses in Principal Cities ‘S 2) 
—— Qs5>—— 
ec 
ag 
ROEBLING ‘ “Keep Cutting Costs”—says 
OLD MAN COMPETITION 





ROEBLING 














PRODUCTS 
Flat Wire 
Shaped Wire +a 
SSSA: 
Strip Steel . 





Wire Rope 


Electrical Wires 
and Cables 





Woven Wire Fabrics 


PACEMAKER IN WIRE PRODUCTS 
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Multiple Unit Draw Benches 
(Single Hole Drawing) 


The SYNCRO Multiple Unit Draw Benches for single hole draw- 
ing are built with any desired number of drawing blocks. 
Maximum entering size is £5 rod with 16" diameter draw blocks 
and all materials can be drawn. Built-in clutches permit in- 
dividual block operation. 


Like all SYNCRO equipment, the SYNCRO Multiple Unit Draw 
Benches are precision built for years of dependable and eco- 
nomical operation. 





Write for complete details. 


SYNCRO MACHINE COMPANY “""2""""* 





EXECUTIVE OFFICES AND GENERAL WORKS~—611 SAYRE AVENUE, PERTH AMBOY, N. J. 


moruy forThe Wire Industry, 
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HAIRPIN PICKLING HOOK used in promi- 
nent steel plant for handling wire coils. Fab- 
ricated from standard mill forms of Monel 


by The Youngstown Welding & Engineer- 
i SFE ing Company, Youngstown, O., this light- 
weight hook is ideal for heavy-duty service. 


Now you can have a lightweight pickling hook! | 
One that’s as strong as any you've ever used. One that's more 
corrosion-resistant than many heavier hooks. One that's de- 
signed for real economy. | 
Made of Monel* by The Youngstown Welding & Engineer- 
ing Company, Youngstown, Ohio, the streamlined pickling 
hook illustrated here handles a 3000-pound load easily . . . 
and with enduring safety. 
Monel resists the corrosive action of hot pickling acids. It 
has the high strength and toughness required by equipment 
that is subject to strain and stress. Monel hooks last despite 
bumps and jolts that fracture less ductile metals. 
When balky, old-fashioned equipment stalls production or 
requires costly maintenance, there's a good chance that 
Youngstown can suggest an improved, lightweight design in 
Monel to meet your needs. 
Why not write them — or us — for further information about 
0, economical, trouble-free pickling equipment? *Reg. U. S. Pat. OF, 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK 5, N.Y. 


MONEL eo «+ ONE OF THE INCO NICKEL ALLOYS 
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..... dike an exclusive hat 


for a lovely lady pews 


ROBERTSON EQUIPMENT 
IS “CUSTOM-BUILT” 


am | ' When a hat of outstanding style catches your eye and im- 
a presses you with its good taste, fitting in completely with 
a lovely lady’s ensemble, you may be assured that it is 
“custom made.” 
Just so, when you think of hydraulic equipment of 
unusually high standards of performance and production 
. equipment that is made specifically for the job re- 
quired, the name of Robertson immediately comes to mind. 
For Robertson equipment is “custom built” with a backing 
of long years of experience and skill in making finest 
hydraulic equipment. 






Lead Sheath 
Stripping Machine 






Hydraulic Pump 
| a 


or 


COMPANY, INCORPORATED 


125-135 WATER STREET, BROOKLYN 1, NEW YORK 
Designers and Builders of all Types of Lead Encasing Machinery 
Since 1858 Cable Lead 


Encasing Press 
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NOTE TAPERED NIB 
AND CASING 


Front and back open- 
ings in the new type 


casing permit easier 





inspection due to 


Easier to Work 







greater visibility. 














e Greater Strength 
© Time and Material Saver 
e Better Lubrication 
© Full Visibility VASCOLOY-RAMET 
Tantalum/Tungsten 
bid ) 
UhULA? a 
A BOOK ON STANDARD ... for Drawing Wire, Bar and Rod 
ROUND HOLE DIES just off the 
press will be helpful to you. Maintain size longer and produce better finish. Tantalum/ 


Write us for Bulletin VR348. 
Tungsten Carbide has a lubricating characteristic which 









greatly reduces mechanical resistance in drawing, and in 
so doing, enables a much smoother finish. Many mills 
report longer productive life, less down time, greater 


tonnage per die and greater operator satisfaction. 






VASCOLOY \ RAMET «22> 


An Affiliate of Fansteel Metallurgical Corporation and Vanadium Alloys Steel Company 


NORTH CHICAGO, ILLINOIS ¢ SALES AND SERVICE IN PRINCIPAL CITIES 
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A few of the Many 





THOUSANDS of USES 


for Youngstown Wire 


Annealed Wires 


Armor Wire: Armoring Wire 


Axle Wire 


Bail Wire 

Bale Tie Wire 

Baling Wire 

Ball Pin Wire 

Bed Rods 

Bessemer Spring Wire 
Bicycle Chain Stud Stock 
Bicycle Spoke Wire 
Binding Wire 

Bolt and Rivet Wire 
Bookbinder Wire 
Bottle Handle Wire 
Bottling Wire 

Box Binding Wire 

Box Hinge Wire 

Brick Cutting Wire 
Broom Wire 

Brush Wire 

Buckle Wire 

Bundling Wire 


Cable Armor Wire 
Cap Screw Wire 
Car Heater Wire 
Car Seat Wire 
Cast Steel Wire 
Ceiling Hook Wire 
Chain Welding Wire 
Chain Wire 

Chair Rods 

Chair Wire 
Channel Bead Wire 
Channel Pin Wire 
Check Rower Wire 
Clasp Wire 

Clip Wire 

Clothes Line Wire 
Clothes Pin Wire 
Coat and Hat Hook Wire 
Coppered Wire 
Core Wire 

Cork Screw Wire 
Crimping Wire 
Croquet Arch Wire 
Curry Comb Wire 
Curtain Rods 


Damper Rods 
Double Clinch Wire 
Dowel Wire 

Duck Bill Noil Wire 


Eave Trough Hanger Wire 
Edge Wire 


Fence Wire 
Ferrule Wire 
Firing Pin Wire 
Flesh Fork Wire 
Fruit Jar Wire 
Fuse Wire 


Garment Hanger Wire 
Gate Hook Wire 
Grape Tie Wire 

Grass Catcher Wire 


Guard Wire 


Hairpin Wire 
Handle Wire 
Harness Snap Wire 
Hat and Coat Hook Wire 
Hat Rods 

Hog Ring Wire 
Hook and Eye Wire 
Hoop Wire 

Hose Binding Wire 
Husking Pin Wire 
Key Wire 

Key Ring Wire 

Key Stock 

Keystone Wire 
Lacing Wire 
Lantern Wire 
Lathing Wire 

Link Wire 


Machinery Wire 
Machine Screw Stock 
Market Wire 

Mat Border Rods 
Mat Wire 

Muzzle Wire 


Nail Head Wire 

Nail Wire 

Neck Wire 

Neck Yoke Ring Wire 
Netting Wire 

Nut Crack Steel 


Oven Rack Wire 


Pail Bail Wire 
Pail Rim Wire 
Piano Bolt Wire 
Piano Rods 

Pin Wire 

Pivot Wire 

Pipe Winding Wire 
Plunger Wire 

Pot Chain Wire 
Poultry Netting 
Pump Chain Wire 


Rake Tooth Wire 
Refrigerator Shelf Wire 
Reinforcement Wire 
Riveting Wire 

Rivet Rods 

Rivet Wire 

Rope Wire 


Saddle Spring Wire 
Scratch Brush Wire 
Screen Wire 

Screw Wire 

Screw Driver Wire 
Shade Roller Wire 
Shelf Wire 

Snare Wire 

Spiral Hooping 
Spoke Wire 

Spring Wire 
Stitching Wire 


Tuis check list can help the 
user of Manufacturer's Wire in two 
ways: First, it tells you quickly 
some of the kinds of wire you can 
get from Youngstown--the kinds we 
are in position to produce now. 
Second, this finding list may suggest 
new products you can make from 
Youngstown wire, to keep your 
plant busy and increase sales 
volume. 

Made from special steel refined 
in our own open hearth furnaces, 
Youngstown wire is drawn to exact 
specifications determined by the 
use to which the wire is to be put. 
Because this end use is so important, 
we suggest that you call ina Youngs- 
town representative to discuss your 
requirements. With a sample of the 
wire you are using now or wish to 
use, representing the finish and 
physical properties desired, and in- 
formation as to the product, he can 
bettér advise you on deliveries and 
prices, also, per- 
haps, offer ‘other 
helpful sugges- 
tions. Write, wire 
or phone your 
inquiry. 
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THE YOUNGSTOWN SHEET AND TUBE COMPARY 
YOUNGSTOWN 1, OHIO 
Export @ister-) . 500 Fifth Ave., New York 
Manufacturers of 


ALLOY seat ate oy is Op Op Be) 
Wire-Nails rs-Rods-Sh s-Plates-Conduit 4 uk ° 
ducts-Electrolytic Tin Plat e c ke Tin Plate-’ 


CARBON 


Stone Wire Transom Rods 
Stove Bolt Wire Trellis Wire 
Stove Rods Tuning Pin Wire 
Stud Stock Wash Boiler Wire 


Sucker Rods i i 
Surveyors’ Chain Wire Whip Guard Wire 


Towel Rods Wood Screw Wire 
Trap Spring Wire Wrapping Wire 























If the drag of outworn machinery is pulling down your 
wire production while inching costs upward, now is the 
time to change the picture! 

New, high speed Vaughn Wire Drawing Machines 
will produce your wire in every grade faster . . . will 
pack more production into every operating hour .. . 
with efficiency and economy that hold costs down to 
bed-rock levels and prove the difference on your books. 

Let us give you the comparisons that illustrate the 
point! 


The VAUGHN MACHINERY COMPANY 


CUYAHOGA FALLS, OHIO, U.S.A. 


COMPLETE COLD DRAWING EQUIPMENT ...Continuous or Single Hole ...for the 
Largest Bars and Tubes . . . for the Sthallest Wire . . . Ferrous, Non-Ferrous 
Materials or their Alloys. 
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FOR SUPERIOR SPRING PERFORMANCE 
WICKWIRE SPENCER 
MUSIC SPRING WIRE... 


Because of its fine quality, Wickwire Spencer 
Music Spring Wire is the first choice of man- 
ufacturers of springs, medical and dental 
instruments, office, industrial, and sports 
equipment. 

Its perfect surface, uniformly high tensile 
strength, torsional value and fatigue life are 
the direct result of the craftsmanship of 
Wickwire’s skilled wire processors—many of 
whom have been with us for over 25 years. 


Wickwire Spencer Music Spring Wire is 


supplied straightened or with the degree of 
cast specified to make it easier for you to 
produce finer finished products. 

The knack of handling wire isn’t something 


we’ ve acquired overnight. Our reputation has 
been 125 years in the making and we’re still 
working out new types of wire for new uses. 
Our metallurgists are ready to help solve your 
wire problems—to develop wire that best 
meets your particular requirements. You'll 
get the same prompt, dependable service that 
has earned the confidence of our hundreds of 
old time customers. 

We can supply everything you need in 
steel specialty wires—high or low carbon; 
round, flat or shaped; in a wide variety of 
sizes, tempers, grades and finishes. Let us 
know your requirements. 





Send your wire questions to: 


WICKWIRE SPENCE! 


A DIVISION OF THE COLORADO FUEL AND IRON CORPORATION 
EXECUTIVE OFFICES — 500 FIFTH AVENUE, NEW YORK 18, N. Y. 
Abilene (Tex.) + Boston + Buffalo + Chattanooga + Chicago + Clinton (Mass.) 
Detroit +» Houston + Los Angeles + Philadelphia ¢ San Francisco + Tulsa + Worcester 
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| Are you Satisfied. .... 


.. with present wet wire drawing results? 


JUNE, 1946 


Why not let our Engineers collaborate with you in conducting tests at your 
convenience for improving your die-life and finish, and increasing produc- 
tion over your present wet wire drawing operation? If you will write us, we 


will gladly arrange for samples and service. Address — 


STANDARD INDUSTRIAL 
COMPOUNDS COMPANY 
4600 W. Ferdinand Street, Chicago 44, lil. 
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PLASTIC EXTRUDER TAKE-UP 





A new electrical method for controlling the torque and speed of take-ups for plas- 
tic extrusion machine. 

The take-up has a range from 75 to 1,000 feet per minute. The r.p.m. of the take-up 
reel varies 20 to |. This large variation is to take care of various sizes of reels. We can 
vary the speed of the take-up and also the tension of the wire. The variation in speed 
per feet per minute is taken care of by a mechanical variable speed drive to take care 
of large variation in speed. Electrically we vary the difference in diameter caused by 
the build up on the reel. Electrically we are able to control the tension of the wire. With 
a combination of mechanical and electrical drive, we are able to take care of any require- 
ment that you may have on the insulating process. 

The machine is also equipped with an adjustable traverse to take care of various 
widths of reels. 

The machine can be furnished either with our own motor driven capstans or it will 
work with your present capstans. Where you have a take-up of your own that is too large 
to take care of these smaller wires, our take-up is easily installed ahead of your present 
take-up. Also the machine can be portable so that it can be moved from one extruder 
to another. 


R. L. DAVIS ELECTRIC Ceo. 


WALLINGFORD, CONNECTICUT. 
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SPECIALIZED 
RESEARCH EXPERIENCE 





























In Al 
Materials. 


All Formulations made to individual specifications and 


to meet unusual requirements. 


Our Hot-melt, Flame-resistant Compounds are non- 
toxic. 





















































STANDARD VARNISH WORKS 


Engineers of Product Finishes 
NEW YORK - CHICAGO 


SERVING INDUSTRY FOR 75 YEARS 
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Testing cable tape in 
G-E laboratory. 


Cloth starting through 
varnish impregnating 
machine where it will re- 
ceire a uniform coating 
under controlled temper- 
atures. 





@ For close to 50 years G.E. has been 
developing cable tapes to meet the most 
exacting requirements. 


Constant experimentation produced 
the durable varnish that gives the tape its 
high dielectric strength and high-quality, 
long-staple cotton yarn containing just 
the right amount of sizing to permit 
maximum varnish impregnation. 


Scientific blending of ingredients at 
controlled temperatures combined with 
skillful impregnation of the cloth by 
heavy pressurized rollers, and a thorough 
drying at a constant temperature result 
in a tough, flexible, physically strong 
tape that is high in dielectric strength, 
resistant to chemicals and moisture, and 
has exceptionally low power factor. All 
G-Etapesareupto or exceeding I.P.C.E.A. 
specifications. 


Make your cable a “Top” cable and 
use G-E cable tape to keep it “Tops”. 
For further details write to Section 
RIMA-WP, Resin and Insulation Ma- 
terials Division, Chemical. Department, 
Schenectady, N. Y. 













WIRE 





rs, 


The Wire Outlook 


A vigorous rebound in industrial production followed the settlement of the steel 
strikes. This was checked sharply when the supply of coal dwindled to the vanishing 
point. Business and most workers are ready and want to move ahead, and will, if and 
when we have laws — and enforce them — that will make labor leadership at least 
as responsible for its actions as management. 


Irresponsible, power-mad and foreign idealogy-motivated union leaders must be 
restrained for the good of the public — which includes management, white collar 
folk and the workers themselves. As things stand now, we see slavery revived, the slave 
masters being the labor leaders and the slaves those who pay tribute money to them 
through the involuntary check-off system. Many of these latter have been so filled with 
false propaganda that they believe their leaders are crusading for them. Even so, 
polls indicate that a majority support the system because they have to — or else! 
Fear and ignorance — on these the strong-arm methods thrive, all under the shelter 
of the Wagner Act. 


Much has been said about the too-drastic Case bill, as passed by the House. What 
it needs is not only teeth, but more teeth. There is nothing in the bill that could 
deprive an honest skies labor organization — and there are some — of any 
rights. The ones who fear it are those who want to be bound by no rules, who bar no 
means to selfish personal ends. On them, no sympathy need be wasted. Let us do 
away with modern brigandage of the type we have been witnessing. 


Canada is working out her price problems sensibly. Substantial price relief — not 
a little short of enough — was granted on wire and wire products before wage 
increases, now being negotiated, were requested. To permit of higher “take-home” 
pay, the method to be followed will probably be an arrangement whereby mills 
will grant a small increase in wages and the government will reduce low-bracket 
income taxes, so that the wage earner comes out with the desired added cash for his 
living essentials. 


The domestic copper output declined 30% in April over March due to strikes. The 
situation is not too bright, as the promised release of government stock piles may 
now be reduced to a system of doling it out sparingly. However, the real bottleneck 
is rod production facilities. Some big units are still out and those operating haven't 
the capacity to handle the demand. 


Diamonds for dies are increasingly hard to get and the Syndicate has practically 
doubled prices. Die prices have increased, but not enough to cover current costs. 
Ceilings have been removed from diamond dies, but prices will remain relatively low 
until those who have stocks have used them up. Many industrial diamonds are being 
cut and sold as gems, cheap ones, to be sure, but this absorbs needed diamonds 
and keeps prices up. 


There are acute shortages of most wire goods; even given adequate supplies of coal 
and metal, further price boosts on most merchant wire items are seen as the only 
remedy. We all want low prices, but we also need goods. 


A few judicious increases would bring many needed items back on the list of those 
things that can be made. 


Every mill is studying costs. Some may find ways and means to cut costs through 
the utilization of more efficient salle equipment. With adequate minimum 
prices, the only remaining avenue to profits is through lower production costs, some 
of which can be and should be contributed to by greater productivity on the part 
of the individual worker. 


We may be down, but we are not out. The forces of evil seem to be in the saddle. 
Courageous leadership in the White House, in Congress — and in industry — can 
still pull us out of the hole. But we'd better get going! 


— from the Editor’s Desk 
SS 
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NUT TAPPER We 


THE VARIETY of bolts, screws, nuts and numerous other 
products of similar nature which can be produced from 
the coils, economically and to accurate size by the cold 
process, is almost limitless. 


WATERBURY-FARREL, pioneer in this line of automatic 
machinery, is well-qualified by many years of experience to 
help solve your cold-heading problems and to furnish effi- 
cient machinery to meet your every need. 


ALSO, Power Presses, Wire Drawing Machinery, Rolling 
Mills, and accessory metal-working machinery—since 1851. 


Wes | 


WATERBURY FARREL 
FOUNDRY & MACHINE COMPANY 


WATER BG Y ° Cw NECTICUT ° W- S$* A 
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STEVENS 


FLANGED STEEL 
TRAVERSES 
for 


WIRE and CABLE 





Furnished in any size or finish 
— as light as 18-gauge steel, 
up to 56" in diameter and 
56" in traverse; plain, paint- 
ed, or hot-dipped galvanized 
finish. 


Traverse can be used over 
and over. Have given < 
much as sixteen years’ service 
without refinishing or major 


maintenance. 


Number of holes for bol 
and drainage made to fit 


custemer's requirements. 


Manufactured under 
license arrangements with 


Western Electric Co., Ine. 


THE STEVENS METAL 
PRODUCTS CO., 


NILES,OHIO 
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Set the Pace 

for 
Modern 

Wire Mills 


Photographs of Wire Mills courtesy of The Vaughn Machinery Co. 


LCT IISIG, 
STEEL COMPANY 


McKeesport, Po.—New York, Hartford, Philadelphia, Pittsburgh, Cleveland, Dayton, Detroit, Chicago, Los Angeles 
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A. Review of Inhibitors 


PART | — SECTION A 


By Wallace G. Imhoff, B.A., B.S., M.S., Met. E., 
President the Wallace G. Imhoff Company 


Los Angeles, California 


Technical Director of Research 


American Hot Dip Galvanizers Association, Inc. 


Early Records of Cleaning 
and Pickling 


: hicw use of inhibitors in the pic- 
kling of iron and steel is always 
an intensely interesting subject for 
technical discussion. In reviewing 
this field of pickling an attempt 
will be made to systematically cover 
most of the literature on the subject, 
and also to treat the technical phases 
in a way that will bring out 
new angles, and perhaps even some 
new ideas about the mechanism of 
how inhibitors operate, and about 
the theories offered to explain the 
action and results of using inhibi- 
tors in pickling baths. As a back- 
ground to the discussion, it is of 
interest to look into the early re- 
cords of cleaning and pickling. 
k ok * 

N HIS article, “Wire Drawing, 
Ten Centuries Old, Made Its 
Real Advances in the Last Hundred 
Years”, Kenneth B. Lewis states, 
“As for coating, we know pretty 
definitely that up to 1650 there was 
none. The rods, about 1/2 in. in 
diameter and 6 feet long, were freed 
from scale by hand scouring with 
stone and sand”. Pickling as we 
know it, was therefore not known. 


Pittsburgh, Pennsylvania 
FOREWORD 


This review of Inhibitors was pre- 
sented before the Wire Association 
Meeting in San Francisco, Cali- 
fornia, on June 7th, 1946. 

The author's object in presenting 
this review is First to summarize 
all the work done by others on 
this subject and Second to attempt 
to explain clearly what he says 
takes place when Inhibitors are 
used in acid pickling baths. 
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WALLACE G. IMHOFF 





Published in Four Issues 
Part I — Section A— Review, June 1946 
Part I — Section B— Review, July 1946 
Part II— U.S. Inhibitor Patents, Aug. 1946 
Part III — Bibliography, September 1946. 


Even in 1730 according to “A Chro- 
nology of Wire and Wire Products” 
compiled by F. R. Morral, cleaning 
was still done by hand, as he states, 
“All wire cleaning in French Iron 
Works was by hand operation”. 


KR F 


ERHAPS the first attempt to 
remove scale by the action of 
liquids was in 1750 when the same 
writer states, Rinman (Sweden) 
suggested soaking steel wire in lime 
water. He also reported that pyro- 
ligneous acid would remove scale 
but only after immersion for one 
to two months.” Evidently the idea 
of using liquid cleaners in prefer- 
ence to hand scouring to remove 
scale was accepted favorably, be- 
cause by 1800 the same reference 
states, “Light scale on annealed 
wire was removed by boiling in 
tartar”. The year 1806 appears to 
be the time that pickling as we 
know it today began. It is stated by 
the same author, “Oil of vitriol, or 
sulphuric acid was substituted for 
barley water as a pickling agent 
for thin sheets about 1806”. Hobbs 
states, “In 1816, John Parnall, of 
Carmarthon, South Wales, was 
granted the first patent for the pic- 
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kling of tin plate sheets. His speci- 
fications called for the use of a 
mixture of spirits of salt or ‘marine 
acid’ in proportions of 2 pints of 
acid to 3 gal. of water. For white 
pickling, the plates were immersed 
in a bath of fermented bran for 24 
hr., then steeped in a bath of 2 
pints of vitriol to 2 gal. of water and 
scoured with sand. 
kk * 


Epes scaling operation previously 
employed was one in which the 
plates were dipped in dilute hydro- 
chloric acid and then heated to red- 
ness in a furnace. Before tinning, 
the plates were pickled in ferment- 
ed bran water and then dipped in 
dilute sulphuric acid. The dilute 
hydrochloric was made up in pro- 
portions of 1 to 12 and the dilute 
sulphuric acid 1 to 8.” 
x * 

N 1822 Stoddard and Faraday 

showed that ordinary metals dis- 
solve faster in acid when galvanic 
couples are present. In 1829, Mor- 
gan of Staffordshire, England, was 
granted the first patent for pickling 
sheets using only sulphuric acid. 
This patent was for what we know 
as “black pickling”. According to 
Hobbs, “In 1837, a man by the 
name of Booker secured a patent 
wherein he designated the use of 
warm sulphuric acid instead of 
cold.” In 1849, the black pickling 
of tin plate was substituted for scal- 
ing. In 1853 sulphuric acid was used 
for pickling rods in Belgium, and 
in 1854 Mr. Washburn’s Quinsi- 
gamod wire mill bought 600 pounds 
of vitriol. In 1855 wire cleaning with 
sulphuric acid was started in the 
United States. A little over 100 
years before this, 1746, Dr. Roe- 
buck of Birmingham, England, built 
the first lead chamber for the man- 
ufacture of sulphuric acid. The use 
of muriatic acid for descaling and 
pickling was introduced a little lat- 
er, 1760. Before 1860 little chemical 
cleaning was done, but afterwards 
the supply of sulphuric acid became 
more plentiful. In the same year, 
1860, Walter White wrote, “All 
Around the Wrekin”, where he de- 
scribes his visit to the wire works 
of Messrs. Cornforth in Birming- 
ham (England). The wire coils 
were pickled in dilute sulphuric 
acid, bathed in lime water and flour. 


The cleaning of the steel was done 
by shutting it up with gravel and 
water in a rotating vessel. The de- 
mand for crinolene was great. The 
first cleaning machine appeared in 
1861, and the first mechanical aid 
to pickling in 1863. In 1866 Wash- 
burn introduced the continuous pro- 
cess of annealing, cleaning and gal- 
vanizing in his plant in Worcester. 
In 1867 at the Tintern Abbey Wire 
Mills in Wales the rods were partly 
pickled and partly tumbled. In 1863 
Washburn had described his pick- 
ling procedure to Bedson, who re- 
plied that it was interesting but 
would never be adopted in England 
because of the high cost of sulphur- 
ic acid. The first pickling machine 
appeared in 1874. 
k ok * 
URNING back now for a moment 
as a matter of inhibitor interest, 
in 1845 E. Millon mentions arsenic 
in sulphuric acid, but not from the 
pickling angle. It was not until 1908 
that patents appeared. At this point 
the various factors of later day 
pickling problems begin to appear, 
as well as factors of interest bearing 
on inhibitors. In 1880 Hughes first 
called attention to hydrogen em- 
brittlement of iron wire on pickling, 
and in 1883 the first patents appear 
that have a bearing on later addi- 
tion agents called “inhibitors”. In 
this year Aiken patented the use 
of cyanides to prevent “acid brittle- 
ness”. In 1896 A. Meurice had an 
article in Bull. de l’Assoc. Belge 
des Chimistees, and called attention 
to the fact that certain grades of 
sulphuric acid were more suitable 
for pickling wire. Investigation 
showed arsenic present in large 
quantities in the good acid. As men- 
tioned above, Millon had called at- 
tention to arsenic in sulphuric acid 
in 1845. In 1900 two patents to Ro- 
binson and Sutherland describe 
pickle baths containing starchy sub- 
stances such as bran extract, flour, 
etc. These had little inhibiting value, 
their main use being to form a blan- 
ket of foam that stops steam, pre- 
vents acid spray, and reduces fumes. 
Inhibitors, as such, had still not ap- 
peared as we know them. 
kok * 
P to this time, 1900, it will be 
noted that attention was mostly 
focused on the development of pick- 


ling machines, and although not 
discussed here, there were some pa- 
tents covering various ideas and 
methods of the disposal of waste 
pickle liquors. As to materials and 
substances added to pickling baths, 
there is little record in the litera- 
ture, and what information there 
was, was no doubt in the hands of 
the operators as trade secrets. 
There was so little known about 
these substances that the idea of 
“inhibitors” had not crystallized. 
The general state of affairs is illus- 
trated perhaps best by looking over 
the various terms, which then 
seemed apparently unrelated, for 
describing and discussing various 
materials and substances. The fol- 
lowing terms have been noted in 
the literature — 


. Promoters 

. Restrainers 

. Addition agents 

. Pickle regulators 

. Restraining agents 

Organic controlling agent 

. Inhibitors 

. Brightener (Plating Industry) 


x *k * 


aeons 1900 to 1920 there is very 
little in the literature on inhib- 
itors as we know them today; nu- 
merous patents were issued on re- 
straining agents. In 1905 C. Burgess, 
at the University of Wisconsin, in- 
vestigated the effect of arsenic as 
an inhibitor, and noted that it re- 
duced acid brittleness in pickled 
watch springs. The patents issued to 
Robinson and Sutherland in 1900 
covered such substances as bran 
extract, flour, mixed with water, 
and allowed to ferment. The effect 
of putting this material into the 
pickling bath was mainly to reduce 
the acid spray and fumes. 


se ro ae op 


Ko KO * 


A CCORDING to Alfred Douty in 
his paper read before the Phi- 
ladelphia Branch of the American 
Electro-Platers’ Society, January 3, 
1929, the first patents on organic 
substances, later to become of active 
interest in the inhibitor field, were 
those of C. Laverty. He states, “In 
1907 appeared the first important 
series of patents bearing on the use 
of extracts of various organic sub- 
stances, the active ingredients of 
which are invariable heterocyclic 
bases containing quinoline nuclei, 
the most active of which are of high 
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molecular weight. C. Laverty’s pa- 
tent which appeared in that year 
covers the use of pickling baths con- 
taining extracts of hydrocarbons, 
which, in the light of his specifica- 
tion, meant extracts of waste tars, 
particularly from the oil industry. 
These materials, the oil sludge of 
the refineries, contained, of course, 
all of the basic nitrogenous consti- 
tuents of petroleum, which Mabery 
and others had shown to consist 
largely of bases with heterocyclic 
nuclei. Laverty did not know what 
the active ingredients of this mate- 
rial were, but there is no doubt that 
his valuable empirical discovery sti- 
mulated investigation which led to 
the subsequent identification of the 
substances responsible for the ef- 
fect.” 
kok ok 

i iene years later, in 1917, Drehfahl 

patented the use of waste liquor 
from the manufacture of sulphite 
paper pulp as a constituent of pick- 
ling baths. It was very weak as an 
inhibitor, and its value was derived 
mainly from producing a white foam 
that kept down fumes and acid 
spray. In 1917 and 1918 Hoffman 
obtained three patents for various- 
ly treated waste liquors for the 
same purpose. In 1920 Roger Griffin 
published a note on the inhibiting 
action of formaldehyde, and Holmes 
patented the use of aldehydes as an 
inhibitor for pickling baths in 1923. 
Douty states, “a long list of paten- 
tees headed by Dr. Otto Vogel (1922 
and following years) have claimed 
various preparations made from coal 
tar, crude anthracene, various syn- 
thetics, etc., all based on this series 
of compounds, To Vogel belongs the 
credit of having first announced in 
his patents the nature of the active 
ingredients in this class of inhibi- 
tors. To Vogel must also go the 
credit for having produced the first 
really efficient commercial inhibitor 
of which we have record. It was an 


,extract prepared from crude anthra- 


cene.” 
kk 


URING and shortly after the 

first World War, Nitre Cake 
and various salt compounds came on 
the market. Many of these had a 
very large proportion of ordinary 
rock salt. The idea had taken hold, 
that something must be done about 


pickling conditions as many pickling 
departments were simply abomina- 
ble “hell-holes”. One particular 
plant furnishes a vivid recollection 
of seeing the picklers going around 
with their heads wrapped in rags 
resembling tunics, or oriental head- 
gear. In this plant the acid fumes 
and vapors were so vicious that they 
“stung” the faces of the operators 
who in desperation had wrapped 
their heads in rags to better their 
working conditions. In another plant 
the steam vapors in the winter 
were so dense it was not possible 
to see five feet away, and the acid- 
soaked floors quickly ruined the 
shoes of anyone entering the build- 
ing. The picklers wore rubber boots, 
rubber aprons, and rubber gloves; 
many had vicious “pickle sores” on 
their arms and elbows, and still 
others had black teeth. 


KS Sa 


ICKLING conditions were so 

abominable that few managers 
came near the pickling departments. 
But underneath these was a “grop- 
ing” in the dark, there was the spark 
to start the improvement which 
would give most any material that 
would better conditions a chance. 
There were many angles to the 
various types and kinds of materials 
offered to improve pickling condi- 
tions and pickling practice. In 1926 
a dry spray evaporated sulphite 
pulp waste liquor was made avail- 
able, but in this same year patents 
known as the “Newport” patents 
granted to Schmidt covered the va- 
luable sulphur-bearing class of in- 
hibitors — thioamides, and particu- 
larly thioureas. By this time the 
interest in inhibitors reached a “fe- 
ver heat”; research investigations 
began at almost a “mad scramble” 
that could be compared to “the gold 
rush”; it was like discovery of a 
new oil field; materials of every 
kind and description were put on 
the market as inhibitors; it seemed 
like those sponsoring them could 
not even take time to do any invesi- 
gating in their own laboratory; 
they wanted to make every plant 
pickling department their laborato- 
ry, and have the company do their 
experimenting and _ investigating. 
Every kind of ruse was used just 
to get their material in the plant. 
So many types and kinds of inhibi- 


tors appeared that it simply bewil- 
dered and confused management, 
and there were so many “fake” ma- 
terials, that it was not very long 
before progress had gone far enough 
to eliminate many of the “quack” 
and “fly-by-night” materials, in fa- 
vor of real scientifically developed 
inhibitors. Nine of these materials 
were presented to the writer at one 
time with every kind of a sales ar- 
gument that each was the best, and 
the most efficient, and of course the 
cheapest in “the long run”. There 
was only one thing to do that could 
possibly bring order out of such 
confusion, and that wasto make ex- 
haustive laboratory tests to prove 
the value of the different products, 
and place them on a cost basis ac- 
cording to their various efficiencies. 
This was almost twenty years ago, 
and since that time hundreds of 
materials of every kind and descrip- 
tion have been patented and de- 
scribed as inhibitors. The whole 
subject and field has become so 
large and so complicated that it 
resembles being lost in a dense for- 
est, and the purpose of this paper 
will be to make a “feeble attempt” 
to get out of the woods; to bring 
order and system into a field of 
confusion that seems to almost defy 
a clear solution and explanation. 
Hea 


What is an Inhibitor? 
E Lia seems to be the most logical 
first question to ask. One au- 
thority says, “An inhibitor is an 
element or compound which will 
prevent further action of the acid 
on the metal, after the oxide scale 
is removed. 
kok 
A NOTHER authority states, “An 
inhibitor is a material added in 
very minute proportions to the acid 
bath to prevent pitting of the steel 
after the scale has been removed. 
It acts in the nature of a negative 
catalyst; that is prevents certain 
results or reactions from continuing. 
kk * 
oa another says, “Inhibitors 
for the most part are colloid 
chemicals of organic origin which 
have a peculiar influence on the 
pickling action.” 
kk 
NOTHER states, “An inhibitor is 
A a compound added to a pickle 
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bath to act as a retardant on cer- 
tain parts of the reaction.” 
xk ok * 
Ae still another says, “Inhibitors 
are organic compounds and usu- 
ally have a nitrogen base. They are 
colloidally dispersed compounds car- 
rying electric charges which form 
some sort of film over the bare 
cathodic metal and prevent attack 
of the acid on the metal but do not 
affect the attack on the scale.” 
xk ok * 
ND then we have, “An inhibitor 
is a substance which, in the 
words of O. T. Towner, will permit 
the removal or rapid solution of the 
various scales or oxides by an acid, 
and retard the action of the acid 
on the metal itself. In other words, 
the purpose of an inhibitor is to 
save the base metal.” 
xk k * 


NOTHER states, “They are col- 
loidally dispersed compounds 
carrying electric charges which 
form some sort of film over the 
bare cathode metal and prevent at- 
tack of the acid on the metal but 
do not affect the attack on the 
scale.” 
x -& -* 
_— another says, “An inhibitor 
may be described as an element 
or a compound which will prevent 
further action of the acid upon the 
metal after the removal of the oxide 
scale.” 
kk * 
ND another states, “An inhibitor 
is any compound that, when 
added to a pickling solution, inhibits, 
or retards the solvent action of the 
acid on the steel.” 
kk 


Neer So we might go on and on. 
The one thing that all of the 
authorities seem to agree on is that 
an inhibitor is a material that stops 
the action of the acid on the steel, 
while allowing it to continue on the 
scale and oxides. 
kk 


Inhibitors and Various Materials 
Mentioned as Addition Agents 


|F any one should happen to feel 
confused because of the many 
and varied definitions of “inhibi- 
tors”, they will no doubt become 
actually “dizzy” on inspecting a list 
of materials that have been used 


as “addition agents”, called “pro- 
moters”, “restrainers”’, “pickle reg- 
ulators”, “restraining agents’, “or- 
ganic controlling agents”, “inhibi- 
tors”, and other names. But by sub- 
mitting the actual materials used, 
a very definite idea is conveyed as 
to the extremely complicated na- 
ture of such a material, and even 
more difficult task of arranging 
such materials in any kind of sys- 
tematic order, or formulating any 
theory as to how they operate. Some 
of the materials that have been used 
in pickling baths for one reason or 
another are as follows — 


EARLY MATERIALS: 


“Red Dog” flour Rye flour 
Molasses Soap Bark 
Sugars Spent tan bark 
Cornstarch Starch 

Peanut meal Cornmeal - 
Quebracho fibre Sizing 

Bran Salt 

Middlings Glue 
Fermented yeast Gelatin 


PRIOR TO 1907: 
Alcohols 
Mannite 
Resorcinol 
Hydroxy-substituted compounds in general 
None received any general use. 


x k * 


UGARS and starches were said 

to be good inhibitors. Another 
authority says, “An excellent inhib- 
itor is the second grade of wheat 
flour. This flour used in the amount 
equivalent to 1/8 lb. per cu. ft. of 
pickle solution makes an efficient 
inhibitor and will more than offset 
its cost in the saving in acid, steel, 
and quality of pickled product. If 
for any reason specks of flour ad- 
hering to the surface are detrimen- 
tal to the work, the flour may be 
mixed with hot water and strained 
through cheese cloth. The smooth 
liquor from such straining carries 
all the beneficial properties of the 
inhibitor. The efficiency of this in- 
hibitor endures as long as the bath 
can be used.” 

kk * 


Foam Compounds 
Concentrated sulphite pulp 
Nitre Cake 
Rock salt 
kk * 
AN example of such a pickling 
compound is shown by U. S. 
Patent 1,331,866, granted to Louis 
J. Gram, February 24, 1920. The 
compound was composed of nitre 
cake and sumac leaves in the pro- 


portion of 100 lbs. nitre cake, 3 lbs. 
5 oz. sumac leaves, and 1 gallon of 
water. 
xk kk 
i OTHER authority speaking of 
powerful inhibitors but unsta- 
ble in commercial application says, 
“Aldehydes and their condensation 
products, hexamethylenetetramine, 
condensation products of aldehydes 
and amines, and cyclical amino a- 
cids, substituted in the side chains 
have been added to the evergrow- 
ing list of substances of more or 
less inhibiting power. Among sub- 
stances described are sumac leaves, 
urea and its derivatives, sulphonic 
acids of various compositions, resin, 
and tin salts.” 
xk k * 
ape last named substance, “tin 
salts” seems to complicate mat- 
ters even more since it is an inor- 
ganic material. Thus we have at 
least two classes of materials, name- 
ly, organic and inorganic materials 
that are used as inhibitors. S. G. 
Clark divides inhibitors into two 
classes — 1. Inorganic materials, 
e.g. arsenic and antimony com- 
pounds; and 2. Organic materials, 
e.g. cyclic amine compounds; Qui- 
noline. Antimony compounds have 
been called “Selective Inhibitors”. 
Other kinds of inhibitors have been 
called “Colloidal Inhibitors”, Five 
per cent arsenic in sulphuric acid 
deposits metallic arsenic and takes 
up hydrogen. Arsenic, tin, and cop- 
per salts are Inorganic Inhibitors. 
Investigators have found that inhib- 
iting efficiency increases with in- 
creased molecular weight and in- 
creased complexity of structure so 
that the most effective inhibitors are 
generally the least soluble. 
kk * 
ONSTANT research for new ma- 
terials, of course to be better 
than materials on the market, have 
brought to light an amazing number 
of materials. Some of these later 
materials are listed below: 


Gums Thioglycollic acid 
Protiens Stannous Chloride 
Ethylene chloride Rosin 

Glucose Ammonium 
Selenious acid thiocyanate 
Carbazole Monobenzlamine 
Gelatine Furfural 

Glue Aniline 

Gum tragacanth Benzaldehyde 
Ichthyl Pyridine 


(Please turn to page 478) 
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E generally comes alone to see you. You 
called for him because something’s gone 
wrong with a machine or process... 

Now you tell him about it, and it turns out 
he knows a lot about equipment just like 
yours. Nine chances out of ten he can tell you 
right off what to do. You feel better right away. 

And the tenth chance? Well, that’s the tough 
nut. Our man goes away... and comes back 
double! Yes, he brings another man who may 
be a chemist... or a former machine designer 
... or a former shop superintendent . . . but 
definitely a specialist. These two men between 
them can almost always fix your tough nut 
problem. 

But how about that one problem that stumps 


SHELL INDUSTRIAL LUBRICANTS 


JUNE, 1946 





TOUGH OMES: 


both men? Now you get something special! 
The research laboratory enters the picture 
...a new formula is developed . . . the refin- 
ery produces a trial lot... and you receive a 
sample. 

You try the new stuff—and it’s O. K.! Then 
you tell your Boss: “Sure was a headache, but 
here’s how I licked it...” 

And you did! Didn’t you think of calling the 
Shell Lubrication Engineer? 


* * * 


Call your local Shell Representative, or write 
Shell Oil Company, Incorporated, 50 West 
50th Street, New York 20, New York; or 
100 Bush Street, San Francisco 6, California. 
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Precisionbilt, like a balance scale, J&L Permaset Pre- 





formed Wire Rope is designed for balance and built 


for quality by men of experience and skill. 


J&L Precisionbilt Permaset Pre-formed Wire Rope 
is made of J&L Controlled Quality steel—it has the 


strength and stamina for the toughest jobs. 


JONES & LAUGHLIN STEEL CORPORATION 
GILMORE WIRE ROPE DIVISION 


PITTSBURGH 30, PENNSYLVANIA 


J&L (Srecioionbile- PERMASET PRE-FORMED WIRE ROPE 
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Australia Develops Light-Weight 





peabigh 24 originally as a peace- 
time invention to reduce the cost 
of barbed wire to the primary pro- 
ducer, a concertina type of wire 
known as Barblok, developed and 
produced in Australia, proved to be 
one of the most notable of the Com- 
monwealth’s war-time innovations. 
k ok Ok 
oy wire, in the form in which 
it has now emerged, has impor- 
tant peace-time possibilities. 
k ok Ok 
A COIL of wire developed on the 
Barblok construction principle, 
fulfils the requirements of the far- 
mer for a four pointed wire which 
is cheaper to produce than standard 
barb, and because of its lighter 
weight, more convenient to trans- 
port. 
kk 
tes main novelty of Barblok, 
and its peace-time value, lies in 
its single-strand form of construc- 
tion, which replaces the conven- 
tional two strands. The four barbs 
are securely locked mechanically to 
the single strand. 
k ok 
T HE wire as used by the Aus- 
4 tralian Army was made from 
Australian - produced steel which 
gave it a tensile strength of 95 to 
105 tons per square inch. The use 
of a single line wire of 1214 gauge, 
instead of two line units of 13 
gauge, as in the ordinary type of 
wire, resulted in a saving of 43 per 
cent in weight for a given length. 
The product is also more compact 
for transport or storage. 
k ok * 
‘td THE large engineering shop 
near Melbourne (Victoria) where 
the wire is produced, machines de- 
signed and built in Australia turn 
out the finished product in coils 
of 440 yards. 
k ok 
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Barbed Wire 


by Charles Lynch 


Australia 





I eaaae care was expended on 
the design and position of the 
four barbs themselves, each of 
which is turned to a different di- 
rection. The barbs are of light- 
weight wire so that while they are 
an effective deterrent to cattle they 
will not cause serious damage to 
the hides. This was to meet com- 
plaints by skin merchants that some 
types of barbed fencing wire have 
caused serious damage to hides and 
have affected their values. 
kk Ok 

HE locks are not weakened or 

damaged by tension, and in fact 
the greater the strain on the wire, 
the more effectively the locks re- 
spond. 

k ok * 

| N THE early stages of the Pacific 

war, Barblok was extensively 
used on Australian beaches to pre- 
vent the possible landing of enemy 
troops. 





TS TOUGH resisting qualities 
were found to be a strong barrier 
to tank movements. In New Gui- 
nea, it impeded the progress of 
Japanese tanks on the famous Ko- 
koda Trail, and many thousands of 
tons were supplied to the British 
Army for the Middle East. 
k ok * 
HE inventor, Mr. Harold Ab- 
bott of Bendigo (Victoria) had 
also developed the use of welded 
barbed wire before the four-point 
Barblok was adopted by the Aus- 
tralian Army. 
k ok * 
F Ean sponsoring of the latter by 
the Army was due to a coinci- 
dence. A bayonet instructor was 
formerly a sales manager for an 
engineering firm which had manu- 
factured Mr. Abbott’s welded barb 
wire and held also the rights for 
the Barblok patent. 
kok ok 
(Please turn to page 486) 





Figure 1. 
The new Australian ‘“Barblok” type of barbed wire, with the single centre line, is 
shown with ordinary barbed wire (top) and a type of single line wire to which 
barbs have been welded (below). The locks in “Barblok” are each 4 inches apart 
and on each side of them the four barbs are located. 
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Type MLR Machine with Tension Roll Guide, 
Type A. For measuring jewelers’ chain. 


WGAMaS LENT wistLs Co 


43 CHURCH STREET, PAWTUCKET, RHODE ISLAND > 
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Any counting equipment 
can be furnished with all 
machines from the simplest 
knob-reset type to electric- 
contact-making types and 
even to remote registering 


counters. 


Class P Machine. For measuring fragile tubing, 
etc., which will stand very light pressure only. 
Cap. ¥e” to 142” O.D. 


FAIRS th, ANY ISTiLa CO, 


43 CHURCH STREET, PAWTUCKET, RHODE ISLAND. 
World’ s Leading Manufacturer of Spark-Testing Eovipmes 
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Copper And Copper 


Alloy Springs 


PART Ill — CHARACTERISTICS OF SPRING MATERIALS 


By The Technical Staff of The Copper Development Association, 





Mechanical and Physical Properties 


HE mechanical and _ physical 

properties of the commoner 
copper alloy spring materials in 
strip form are set out in Table 6; 
the first group being work-harden- 
ing alloys, and the second group 
precipitation-hardening alloys, i.e. 
materials which may be hardened 
both by working and by heat treat- 
ment. The outstanding character- 
istic of the latter group so far as 
springs are concerned, is that the 
material may be bent and formed 
into complex springs in the soft or 
partially hardened state, and the 
mechanical properties subsequently 
improved almost to their maximum 
by heat treatment. The work hard- 
ening group on the other hand can 
only undergo limited amounts of 
forming in the fully hardened con- 
dition, so that if considerable bend- 
ing is necessary the alloys must be 
used only in the partly hardened 
state, when the mechanical prop- 
erties are below the maximum at- 
tainable. 


x ie *€ 


PHOSPHOR bronze is perhaps the 

commonest non-ferrous spring 
material, but, for electrical pur- 
poses, it suffers from the serious 
disadvantage of having an electrical 
conductivity which is less than 20% 
of that of copper and which for the 
high tin compositions having the 
best spring properties is not much 
more than 10%. The only material 
which is superior both in respect 
to conductivity and spring prop- 
erties is beryllium copper, which 
has a conductivity of 25 to 30% in 
the heat-treated condition, and the 
added advantage that the optimum 


London, England , 


FOREWORD 


The design of springs calls for a 
precise knowledge of the physicai 
characteristics of a material and of 
the theory of spring behaviour, as 
well as an accurately controlled 
fabricating technique. 


KK 


As a general rule books and 
articles on springs deal principally 
with steel springs, but there are 
many cases where a_ non-ferrous 
spring, and particularly a copper 
alloy spring, has outstanding ad- 
vantages. 


x x «* 


Some of the knowledge required 
for the satisfactory design and pro- 
duction of springs has hitherto not 
been readily available in a conven- 
ient form, and it is the object of the 
publication of these data to provide 
information on the use of copper 
alloys which it is hoped designers 
and users of springs will find useful. 





characteristics can be utilised what- 
ever the shape of the spring. This, 
of course, is not always possible 
with phosphor bronze, which must 
be sufficiently soft to permit bend- 
ing to shape. 





Reprinted By Permission of the Copper 
Development Association, London, Eng- 
land, from CDA Pub. Ne. 39. 





Published in Four Parts — 
Part I Design Of Springs 
Part If Manufacture of Springs 
Part Il Characteristics of Spring Materials 
Part IV Behaviour of Springs 





ICKEL silver is a very popular 

material for telephone springs 
because of its consistent character- 
istics and because it has a high 
modulus and therefore a low ratio 
of proof stress to modulus, which 
facilitates setting of the flat springs 
used in telephone apparatus to en- 
sure that the correct contact pres- 
sure is obtained. It has the very 
low conductivity of 6.3% and is in 
fact used, in wire form, as a resist- 
ance material. 


i 3 ae 


eS figures for limit of 
proportionality are given in the 
table it should be appreciated that 
to a considerable extent the value 
determined depends on the accuracy 
of the extensometer used in the 
tests, and for non-ferrous materials 
the proof stress is a more reliable 
guide to the behaviour of the mate- 
rial. For spring strip and wire the 
hardness is frequently measured 
with the Vickers Diamond Pyramid 
which is rather more suitable than 
the Brinell test, but conversion from 
one system to the other is quite 
simple. All the figures in the table 
are given for strip material in the 
condition of maximum commercial 
hardness; by abnormal amounts of 
cold work even higher figures for 
the tensile strength and the hard- 
ness may be obtained. There is quite 
a wide variation in the elastic 
modulus as determined by different 
workers and for various materials, 
but the figures given represent 
averages or normally accepted 
values. A variation of + 1 to 2 
million Ib./sq. in. for any of the 
materials is quite possible. Not much 
data is available on the modulus of 
rigidity which is required in calcula- 
tions on helical springs, the mate- 
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rial being subject to torsional stress 
when the spring is either extended 
or compressed. In the absence of 
more specific data the rigidity mod- 
ulus may be taken as two-fifths of 
Young’s Modulus. The value of the 
modulus determines the stiffness of 
a spring — the higher the modulus 
the greater the stiffness — and 
variation of the modulus is one of 
the features which makes accurate 
design of springs very difficult. 


SI. ae: 6 


ar HE effect of cold working on the 
tensile strength of phosphor 
bronze, brass and nickel silver is 
shown in Fig. 10. In all cases it will 
be seen that cold working results 
in a considerable increase of tensile 
strength and that greater improve- 
ment is effected by drawing than 
by rolling. The effect of working 
on the other properties is shown in 
detail for 70/30 brass strip in Fig. 
11, the lower half of the diagram 
providing a convenient means for 
making approximate conversions 
from one hardness scale to another. 
The relationship between hardness 
and tensile strength is shown for 


18% nickel silver and two phosphor 
bronzes in Fig. 12. 
kk * 


+ HE thermal conductivity usually 
bears a close relationship to the 
electrical conductivity, and it will be 
noticed from Table 6 that when ex- 
pressed in calories/em?/cem/°C./sec. 
the figure is numerically much the 
same as that for the percentage 
electrical conductivity divided by 
100, which provides a rough method 
of obtaining an approximate figure 
for the thermal conductivity of an 
alloy of which only the electrical 
conductivity is known. 


Fatigue 

T is well known that materials 

subjected to alternating tensile 
and compressive stress, or shear 
stress alternating in direction, will 
fail by fracture at much lower 
values of maximum stress than if 
subjected to steady loads. To a 
smaller extent the same effect ap- 
plies if the stresses are constant in 
direction but varying in magnitude. 
Springs are frequently exposed to 
such conditions, and when this is 
the case the maximum stress used 


in design calculations must be less 
than the safe tensile or shear stress 
applicable when the load in un- 
varying. 
kk * 
ANY different forms of test are 
used for determining fatigue 
strength or endurance limit, but the 
object is always to find the range 
of stress (i.e. maximum compression 
to maximum tension, or. maximum 
positive and negative shear) which 
the material will stand without frac- 
ture for a certain number of cycles 
of stress — usually one million, ten 
million, or a hundred million. In 
many spring applications such num- 
bers of oscillations may be experi- 
enced in service, though in many 
other cases the useful life of the 
equipment would involve far less 
than 1,000,000 cycles of the spring 
parts, and consequently higher 
stresses would be permissible. 
k ok * 
rave failure frequently oc- 
curs at surface imperfections, 
and therefore to secure repeatable 
and comparable test results it is 
usual in making fatigue tests to 
prepare the surface of the speci- 


Table 6. PHYSICAL PROPERTIES OF VARIOUS MATERIALS IN STRIP FORM 


The mechanical properties apply to thin gauge strip in the hardest condition normally supplied. 


Hard 


drawn wire may have tensile strength, limit of proportionality, etc., about 10 % to 15 % greater than strip. 
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S*. Ox si 2% 2 s\2 2 
$3 g& mee 3s Ss 92 = 
o> ES 23 o- 13 az = 
as 23 a3 a el 
OS ee eee — 98 |0-92/0 04] 14 | 22 | 26 | 18 6/7 2-7 110 
Cadmium Copper .. 99 % Cu, 1 %-Cd 85 0-82 15 30 38 18 - 3:7 120 
Phosphor Bronze .. |,94°7%Cu, 5-3 % Sn 16 | 0-18/0-24] 30 43 48 16 6/7 6-0 220 
Phosphor Bronze . 93:3 % Cu, 6-7 % Sn | 13-4 | 0-15/0-20| 40 52 97 16 6/7 6-6 240 
Conductivity Bronze 99 % Cu,1% Sn | 50/55 0-50 15 30 38 18 — 3-7 120 
Brass ey 70 % Cu, 30% Zn 25 0-31 20 35 44 14-5 5 5-4 180 
Nickel Silver 18 % Ni,.22 % Zn, 6-3 0:06 23 35 45 20 — 3-9 190/220 
. 60 % Cu 
Silicon Bronze 96 % Cu, 3 % Si, 6-7 0-08 20 40 46 15 — 6-0 180 
1% Mn 
Monel 68-5 %, Ni, 29% Cu. | 3-7 0-06 25 140/501 45/55! 26 9-5 |3-+5/4-3| 200/220 
Precipitation -Hardening Alloys 
Chromium Copper. . 0:6 %/0-85 % Cr | 80/85 0-80 15 3031. 38. fT RF — 4-0 150 
Beryllium Copper .. 2% Be, 0:5 % Co | 25/30 0-30 48 65 | 75/90 18 | 6-5/7-5 8-1 400 
Nickel-Aluminium 72 % Cu, 6% Ni, 15-6 — 26 45 55 17°5 | _ 5:8 208 
Brass 1-5 % Al, 20:5 % Zn 
“K”? Monel 66 % Ni, 29 % Cu, 2-8 0-043 40 .| 60/75 | 75/85 26 9-5 5+2/6-5 | 350/375 
5 % Al, ete. 
































The figures given are average values which have been, derived from various sources, and may not therefore be strictly 


comparable 
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men with considerable care; failure 
to do this leads to erratic results 
with more than the usual “scatter” 
associated with fatigue tests. In ac- 
tual practice spring items seldom 
have such a satisfactory surface 
and for this reason may fail at lower 
stresses than test results indicate. 
Consequently it is not uncommon 
for large steel springs to be ground 
all over to eliminate surface scratch- 
es, die marks, etc. Even micro- 
scopically small imperfections may 
initiate failure, and in addition to 
tool marks and fortuitious’ scratches 
such imperfections may be caused 
by corrosion, giving rise to what 
is generally known as corrosion 
fatigue. Tests have been made to 
determine the relative resistance of 
materials to failure when exposed 
at the same time to both corrosion 
and fatigue, but it is difficult to 
correlate such results with actual 
working conditions. It is, however, 
possible to indicate those materials 
which in general resist well the 
combined effects of corrosion and 
fatigue. Thus non-ferrous mate- 
rials are better than carbon steels 
in view of their much better re- 


sistance to corrosive conditions. A 
material which corrodes by pitting 
is obviously much more prone to 
failure than one in which general 
surface corrosion takes place. 
k* ok * 

A® a general rule, the harder a 

material the higher its endur- 
ance limit. With steels the permis- 
sible alternating stress bears a fairly 








PERMISSIBLE 
RANGE OF STRESS 


ZERO STRESS 











COMPRESS'ON 


Figure 13—Goodman Diagram 


constant relationship to the ultimate 
stress of the material, but with non- 
ferrous materials such a relation- 
ship is not generally applicable, the 


range of the endurance ratio being 
from about 0.25 to 0.4. The Good- 


man diagram shown in Fig. 13 is 
based on the steel relationship, and 
whilst not strictly correct for steel 
and certainly not quantitatively ap- 
plicable to non-ferrous materials, it 
gives some idea of how the range 
of permissible stress variation 
changes as the maximum value of 
stress increases, At the extreme left 
it will be seen that the range is + 
one-third of the ultimate stress, and 
when the stress is all in one direc- 
tion the range varies from half the 
ultimate stress to zero as the maxi- 
mum value increases to the ultimate 
stress. 
kk * 

T HE majority of fatigue tests have 

been made by alternate bending 
subjecting the material to tensile 
and compressive stresses, and the 
results of such tests drawn from 
the most authoritative sources are 
given in Table 7. Care should al- 
ways be taken in interpreting fa- 
tigue tests since results vary with 
the type of test, the number of 
cycles of stress, and the condition 
of the surface of the specimen. 
Only results for hard materials such 
as might be used for springs are 





























Table 7. FATIGUE CHARACTERISTICS OF COPPER ALLOY SPRING MATERIALS* 
(Tests by rotary beam and reversed bending) 
Tensile | Hardness Cycles of | Endurance 
Material Composition Seeomath | Elong: ation, | ae Test, | Limit, 

tons/sq. in. | @°"*'"- | Rockwell | Brinell | millions | tons/sq. in. 

Copper 99-95 % Cu, 0-03 % O | 21-8 | 9-8 46-6B 87 300 + 7:6 
Brass 63 % Cu, 37 % Zn 32-2 | 17-8 81-:6B 156 300 + 10-1 
34-5 6-0 79:0B 147 100 + 8-7 

2~ O/ 9-0/4 © a 

5 % Cu, 35.% En et 2-0 87:0B 172 100 + 8-9 

72 % Cu, 28 % Zn 43-7 2-0 92-0B 195 100 + 8:9 

80 % Cu, 20 % Zn | 40-5 4:0 avi ane 16 + 10-7 

90 % Cu, 10 % Zn | 31:9 4-0 a — 16 -+ 9-6 

Phosphor Bronze 96 % Cu, 4% Sn } 40:0 1-8 57:0G 165 100 + 10-0 
95-3 % Cu, 4:3% 8 | 31-0 22-7 91:5B | 192 300 + 13-0 

95-2 % Cu, 4-7 % Sn | 44-0 2-0 92-°0B | 194 10 + 15-8 

95 % Cu, 5 % Sn | 38-0 11-5 — | — 40 + 12-0 

ae % bee 8 % Sn | 50:4 1-5 79:0G ! 230 100 + 12-0 

91-8 % Cu, 8-1 % Sn | 49-2 10-6 98-0B | 280 300 + 13-4- 
a Cu, 5% Sn | 98-1 32-5 tat, see 60 + 12-1t 

Nickel Silver 55 % Cu, 18 % ee 27 % Zn | 2:6 1-5 79:0G | 230 100 + r0-0 
Beryllium Copper | 97:75 % Cu, 2:25 % Be + | 86-0 2:0 104-5G 190 + 16-1 
97-4 % Cu, 2-1 % Be 0- be % Ni | 83-5 5-0 98-2G | 300 + 24-5 

97:4 % Cu, 2 % Be, , Co, | 75/90 -_ wae 350) 0/420 — + 18/20 

0-1 % Si 

Silicon Bronze 96-4 % Cas 3:1 &% Si | 46-5 5:0 70: ae Fs 200 10 + 13-0 
95-5 % Cu, 3-1 % Si, 1-1 % Mn 43°5 12-8 100+7 | 245 300 + 15-0. 

96 % Cu, 3% Si, 0-75 % Mn | 48-0 2-0 95: 3 | 210 106 4. 9-2 

96 %, Cu, 3 % Si, 1% Mn | 40-0 5-0 wo we 100 + 10:5 

Chromium Copper | 98-8 % Cu, 0-9 % Cr | 34°5 15-0 82:-4B | 157 300 + 12°5 
Aluminium Bronze | 88-9 % Cu, 10 % Al | — _— | Tempered at 500 °C. —_ + 15:8 
Normalised oo + 12-8 

“K” Monel 29% Cu, 66 % Ni, 2-75 % Al, | 75/80 | — | — | 390 20 + 23-0 

0-25 % Si, 0-9 % Fe,0-4% Mn | | 
| i 

















* Collected from the works of Greenall and Gohn (15), 


McAdam (19), H. W. Gillett (20), 


+ Heat treated for 2 hours at 275° C. after cold rolling. 


Townsend (16), 


Price and Bailey (17), Anderson and Smith (18), 
and publications of Messrs. Mallory Metallurgical Products and the Mond Nickel Co. 
{ Torsional endurance limit= + 5-4 tons/sq. in. (70 million cycles). 
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shown in Table 7 — the hardness 
being indicated by the Rockwell 
and Brinell scales and by the 
column showing the percentage 
elongation of the material on tensile 
test. It will be seen that the lowest 
value given is that for copper at 
+ 7.6 tons/sq. in., and the highest 
for beryllium copper at + 16.1 and 
+ 24.5 tons/sq. in. The first of the 
three beryllium coppers has a dif- 
ferent composition from those now 
generally available, which contain 
about 2 % of beryllium and a small 
proportion of some other material 
such as nickel, iron or cobalt. 
ee 


B ERYLLIUM copper, chromium 
copper, aluminium bronze and 
“K” Monel are hardened by heat 
treatment and thus the optimum 
spring characteristics can be realised 
by such treatment after the spring 
has been formed. This is not the 
case with phosphor bronze, nickel 
silver, etc., which must always be 
used in a condition sufficiently soft 
to enable any necessary cold form- 
ing to be carried out without crack- 
ing. Thus, since the fatigue limit 
increases with the hardness of a 
material, the highest values for the 
precipitation-hardening alloys must 


Table 8 


to know fatigue limits in torsion. 
Unfortunately, very few results of 
experiments to determine this char- 
acteristic for non-ferrous materials 
have been published. Gillett?® quotes 
figures of + 5.4 tons/sq. in. for 
phosphor bronze having a tensile 
strength of 26 tons/sq. in., and + 5.4 
to + 7.6 tons/sq. in. for aluminium 
bronze having a tensile strength 
from 37 to 44 tons/sq. in. and from 
this and other results he concludes 
that the torsional endurance limit 
is approximately 50% of that for 
rotary bending. Johnson”! gives a 
torsion fatigue limit for beryllium 
copper of 13.4 tons/sq. in. for 
stresses from zero to a maximum 
and = 7.1 tons/sq. in. for alternat- 
ing shear stresses. On an actual 
spring where the stress, as is gen- 
erally the case, varied from zero 
to a maximum, he obtained a value 
of 16.5 tons/sq. in. for a life of one 
million cycles. Hessenbruch 2? gives 
a value of 11 to 12 tons/sq. in. for 
beryllium copper in reverse torsion 
which might correspond to as much 
as 20 tons/sq. in., with stresses from 
zero to a maximum. In Johnson’s 
tests the heat treatment of the mate- 
rial was effected at the low temper- 
ature of 271°C. which may account 


Table 9- MAXIMUM 





Ultimate Tensile 
Strength, 
Ib./sq. in. 


| 
| 
| 


ical characteristics in torsion; and 
a deficiency of data on modulus, 
elastic limit, proof stress and ulti- 
mate shear stress of a number of 
materials, 
x ok * 

T. EAKIN * gives the following 

"figures in a review of spring 
wire characteristics: 

Wahl‘, who has written author- 
itatively on springs states that 
the permissible stress should de- 
crease as the diameter of the wire 
increases, and he classifies helical 
springs into those subject to severe 
service such as a continuously pul- 
sating load with a ratio of maximum 
to minimum load greater than 2, 
average service, and light service. 
The last group comprises those 
springs subject to a steady load or- 
occasional loading. On this basis 
he gives the following as the maxi- 
mum permissible shear stresses for 
phosphor bronze. In using the table 
everything depends on the assess- 
ment of the quality of service, and 
for safety this should err on the 
side of severity. 

kk * 
pe aimee, Gibson and Raymond 
give maximum tensile working 
stresses for light service torsion 


SHEAR STRESS FOR PHOSPHOR BRONZE 

















Phosphor Bronze (5 % tin) .. 43-5 
Phosphor Bronze (8 % tin) .. 50 
Spring Brass (70/30) 42-4 
Monel .. a 60 

















be compared with less than the 
highest values for the other mate- 
rials.) Such a comparison shows up 
the marked superiority of the for- 
mer alloys. Phosphor bronze, alum- 
inium bronze and beryllium copper 
all have very good resistance to cor- 
rosion fatigue. According to J. B. 
Johnson *! beryllium copper is much 
less sensitive to “stress raisers”, i.e. 
notches or cracks, than steel — of 
which he tested several different 
kinds. 
k kk 

thas data given in Table 7 relate 

only to alternating tensile and 
compressive stresses, but helical 
springs are subjected to torsional 
stress, and it is therefore desirable 





(ton/sq. in.) 
Endurance Limit in Torsion 
“ae Wire Diameter | Severe Service | Average Service Light Service 

J | | 

8-9 Up to 9-085 in. | 13-4 16-8 20:8 

9-8 0-085 in. to 0-185 in. 12-3 15-4 19-0 

Less than Phosphor Bronze 0-185 in. to 0-32 in. 10-7 13-4 16°5 
15-2 0-32 in. to 0-53 in. 9-4 11-6 14-5 

0-53 in. to 0-97 in. 8-0 10-0 12-5 

0-97 in. to 1-5in. 7-2 | 8-9 11-2 





for his stress values being low in 
comparison with those obtained by 
Hessenbruch. 


kk 
JN designing springs subject to re- 
peated stresses account must 


clearly be taken of fatigue of the 
material and an appropriate maxi- 
mum stress chosen consistent with 
the anticipated number of cycles 
and other working conditions. The 
data given above will provide a 
guide, but it is clear that there is 
still scope for considerable investiga- 
tion of the fatigue properties of 
non-ferrous spring materials, par- 
ticularly when subjected to shear 
stress. There is also a serious dearth 
of information relating to mechan- 


springs of 22.3 and 17.8 tons/sq. in. 
for phosphor bronze and brass re- 
spectively when the wire diameter 
is less than %” and 17.8 and 13.4 
tons/sq. in. when it is between 1%” 
and 14” diameter. 


me Re 


Maximum Operating Temperature 
T HE precipitation-hardening al- 

loys, in general, maintain their 
mechanical properties after being 
subjected to a higher temperature 
than can be applied with safety to 
the work-hardening alloys and for 
short periods they may be used at 
temperatures approaching those 
adopted for their final heat treat- 
ment. At such temperatures, how- 
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ever, the elastic properties undergo 
minor changes, and for long service, 
or for precision work, the maximum 
temperatures to which they can 
safely be subjected is very con- 
siderably lower. Thus “K” Monel 
may be used for short periods up 
to about 500° C. but for accurate 
work when the retention of consis- 
tent spring properties is required 
over a long period, the temperature 
should not exceed about 260° C. **. 
k ok * 


NALOGOUS wide ranges of 

‘temperature exist for the other 
alloys, though accurate data are not 
in most cases available of the limit- 
ing temperatures for short and long 
time operation. The determination 
of the maximum temperature to 








time for which the temperature is 
maintained and the accuracy re- 
quired. As a rough guide, however, 
the following may be considered to 
be short period maxima. 


Work-hardening alloys 


Copper 150° C. 
Cadmium-copper 200° C. 
*Silver-copper 250° C. 


Other copper alloys Approx. 300° C. 


Precipitation-hardening alloys 


Beryllium-copper 300° C. 
Chromium-copper 

Nickel aluminium-brass 400° C. 
Monel 

“K” Monel 500° C. 





* The addition of silver to copper in the 
order of 0.1% raises the softening tem- 
perature without appreciably affecting 
either mechanical or electrical properties. 


Y “short period” is meant times 

of the order of fifteen minutes; 
for longer periods or when greater 
accuracy is required maximum 
operating temperatures should be 
kept very considerably below those 
stated above. 

k ok ok 


Corrosion Resistance 


ESISTANCE to corrosion is a 
relative term the importance of 
which depends on the service con- 
ditions and requirements. If a 
spring is required to function merely 
as a spring and the mechanical con- 
ditions are not too onerous, then 
a limited amount of corrosion is of 
(Please turn to page 476) 












































































































































which a spring can be subjected in 80 
service is therefore difficult to ascer- 
tain, since it depends largely on the 70 
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Wire Association Questions and Answers 





Question # 62 
Wire Flattening 


We are interested in obtaining informa- 
tion on the process of cold rolling flat wire; 
that is, taking round wire and flattening 
it so as to obtain a product of rectangular 
cross-section with round edges. We are in- 
terested in the following information: 

1. Knowing the thickness and width of 
the finished flat wire section, what is the 
formula used for determining the diameter 
of the round wire used for producing this 
section? 

The product involved is spring steel wire 
of 0.8 to 1.4 carbon content. 

2. How many passes can be made in 
general practice before the wire has to be 
annealed? 

3. What are the customary reductions 
taken per pass? 

4. According to American practices, how 
many passes can be taken in continuous 
tandem rolling? 


5. What effect, if any, have the diameter 


of the rolls or the speed, on the spread of 
the wire?” 
& & ¥ 


Answer + | 


In reply to your letter in which you en- 
closed a questionnaire on cold rolling, we 
can answer as follows: 

1. Knowing the thickness and width of 
the finished flat wire section, what is the 
formula used for determining the diameter 
of the round wire used for producing this 
section? 

The product involved is spring steel 
wire of 0.8 to 1.4 carbon content. 

To the best of our knowledge, no formula 
exists for calculating round wire diameters 
having a finished flat section with either 
a natural round or rolled edge. The effect 
of prior heat treatment and lubricants used 
in drawing have a decided effect on the 
finished wire tolerances. 

It is the usual practice to produce the 
round wire with an area equal to or 
slightly larger than the final area of the 
shape for initial trial rolling. From the 
initial trial, a close approximation of the 
actual wire size can be judged. Once the 
rolling size is established by trial, subse- 
quent production should be made exactly 
the same as the sample due to the above 
mentioned effects on the subsequent toler- 
ances. 

The steel involved is a mixture which is 
difficult to judge due to the variation in 
the carbon content. Hypo and eutectoid 
spring steels react differently upon heat 
treatment especially patenting than do the 
hypereutectoid steels. The hypo and eutec- 
toid steels can in general be air patented 
or annealed while the hypereutectoid steels 
must be lead patented or annealed. By 
annealing, the writer infers spheroidized 
annealing. 

We have found from past practices that 
it is much simpler to roll 0.80 to 1.40 
carbon spring steel using a patented struc— 
ture rather than a spheroidized structure 
but some requirements necessitate the use 
of the latter type of structure due to the 
final physical requirements of the product. 





The Wire Association is for the 
specific purpose of improving produc- 
tion methods. It has been organized 
as a clearing house of ideas on tech- 
nical problems and research work in 
all phases of practical wire drawing 
and wire working. 

The inquiries discussed were re- 
ceived from and answered by mem- 
bers of the Wire Association. These 
inquiries are sent to the Secretary 
of the Association who acts as a cen- 
tral clearing point, and neither the 
names of the firms, nor individuals 
sending in the inquiry, nor of the men 
or firms replying are divulged with- 
out permission. 











A spheroidized structure is inferior for 
multiple pass cold rolling to a patented one. 

The questionnaire does not explain 
whether the product is to be subsequently 
coiled or used in the hard rolled condi- 
tion. We, therefore, cannot comment upon 
which structure to use except that if coil- 
ing and subsequent heat treatment is to 
be used on the wire, a flat wire rolled a 
single pass from a fully spheroidized struc— 
ture should be used. On the other hand, 
if the wire is to be used in a hard rolled 
spring temper condition, it should be rolled 
from a patented wire. 

2. How many passes can be made in 
general practice before the wire has to be 
annealed? 

In general, one or two more passes can 
be obtained on a tandem mill than by 
single stand rolling using the above steel. 
Approximately four to five passes could be 
obtained using a patented structure where- 
as five to seven passes could be obtained 
if the wire is continuously rolled. 

3. What are the customary reductions 
taken per pass? 

The customary reductions per pass vary 
from 20 to 35% reduction in area. How- 
ever, as previously stated, reductions after 
spheroidizing are sometimes lowered to 
15% to give the wire enough “bone” or 
springiness to facilitate subsequent coiling: 

The reductions per pass are generally 
lowered as in wire drawing as the carbon 
content increases. A heavier reduction can 
be made on the initial pass, for example 
30 to 35% reduction in area with subse- 
quent passes lowered to 20-25% reduction 
in area, 

4. According to American practices, how 
many passes can be taken in continuous 
tandem rolling? 

This again involves the carbon content 
and prior heat treatment of the wire using 
0.80 to 1.40 carbon wire. Four passes can 
be obtained continuously. 

5. What effect, if any, have the diameter 
of the rolls or the speed, on the spread 
of the wire? 

In general, the variation in spread or 
width of the wire is roughly proportional 
to the diameter of the rolls used. Much 
success has been experienced in this coun- 
try using small diameter Steckle rolls or 
mill. Using this type of roll tolerances on 
the order of .0005” to .001” on width 


variation can be met. 

On the other hand, speed has very little, 
if any, effect on the variation in width 
obtained on rolling. It is possible that 
speed would be a definite factor if the 
rolls are not liquid cooled. 

The heat generated during rolling can 
cause variation due to the change in coef- 
ficient of friction between rolls and the 
rolled wire. 

xk k * 


Answer + 2 


1. Knowing the thickness and width of 
the finish flat wire section, what is the 
formula used for determining the dia- 
meter of the round wire used for pro- 
ducing this section? The product involved 
is spring steel wire of 0.8 to 1.4 carbon 
content. 

The only method we use to determine 
the round wire size is the “rule-of-the— 
thumb” method of adding the width and 
thickness, divide by 2 then add 10%. 

2. How many passes can be made in 
general practice before the wire has to 
be annealed? 

The round wire size used enters into 
this, but generally speaking 2 to 3 passes” 
are the limit. 

3. What are the customary reductions 
taken per* pass? 

Reduction per pass depends on the 
machine used and the size to be obtained. 
We roll our heavy pass on the round 
wire — for instance .148-.60 carbon steel — 
to .090-.060. 

4. According to American practices, how 
many passes can be taken in continuous 
tandem rolling? 

Our practice is two passes in tandem. 

5. What effect, if any, have the diameter 
of the rolls or the speed, on the spread 
of the wire? 

We have found that the use of a wide 
roll gives greater spread than a narrower 
one. 

P. S. In answering these questions, we 
wish to qualify them by stating that they 
apply to .60 to .70 carbon steels. We have 
had no experience in rolline the 8.-1.4 
carbon steels to which your letter refers. 


nk 


Answer + 3 

We are pleased to offer the following in- 
formation which is general and may be 
further developed for production of flat 
wire of carbon content .80 to 1.40 percent: 

1. No exact formula is available to de- 
termine the diameter of round wire used 
for producing a flat section. To obtain the 
approximate round wire diameter, add 
thickness and width, divide by two and 
add one half of thickness. The accuracy 
of this method, however, is dependent upon 
the analysis, hardness, structure of mate- 
rial, diameter of rolls used and character- 
istics of the starting round wire size. 
Using the higher carbon material, the ad- 
dition of one half the thickness may be 
eliminated. 

2. For .80 to 1.40 percent carbon steels 
rolled from round wire, reductions should 
not exceed 55 percent between annealings. 


(Please turn to page 472) 
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GOVERNMENT WIRE PRODUCTION 


INFORMATION 





Abstract from Military 
Government Report on 
Condition of Industry 
in Germany 

ILITARY Government has made 

it amply clear that, within the 
framework of the Potsdam Agree- 
ment, it is up to the Germans to 
solve their economic problems. Per- 
haps even more important to eco- 
nomic revival than the material and 
tangible factors indicated above is 
the increased initiative being shown 
by German authorities and indivi- 
duals in carrying out the responsi- 
bilities imposed on them to solve 
their own economic problems. Also, 
the framework of the future Ger- 
man economy has been outlined in 
a very rough way by the decision 
of the Allied Control Council of 
January 10, 1946, limiting steel 
capacity to 7.5 million tons, and 
initial annual steel production to 
5.8 million tons. Thus, although the 
horizon is limited, new impetus has 


been given to manufacturing activity 
and economic planning. 


rf 


N January the British Zone made 

available 25,000 tons of iron and 
steel for use in the U. S. Zone, and 
it is expected that the same amount 
was made available during Feb- 
ruary. This is two and half times 
the average tonnage made available 
in each of the last three months of 
1945. Since the time lag between 
the placing of an order in the 
British Zone and receipt of the steel 
by the German buyer in the U. S. 
Zone is estimated to vary’ from 
eight to ten weeks, little steel has 
yet reached the U. S. Zone under 
this arrangement. At an early date 
steel users in the U. S. Zone should 
commence to receive a much larger 
tonnage of steel as a result of the 
larger amounts made _ available 
during January and February. This 
assumes no untoward delays in steel 





making in the Ruhr or in trans- 
portation from there to the U. §. 
Zone. 

k kk 


Non-Ferrous Metals 

T HERE continued to be no prim- 

ary production of non-ferrous 
metals in the U. S. Zone during 
January. The three major indepen- 
dent secondary aluminum smelters 
in the Zone also remained inactive 
due to lack of fuel. 


K oe Oo 


RODUCTION of fabricated pro- 

ducts such as sheet, wire and 
pressings, showed no significant in- 
crease over December; in fact, the 
fuel shortage made it necessary for 
some plants to reduce production. 
Orders, however, especially for es- 
sential civilian purposes are not so 
much greater than available sup- 
plies that production scheduling on 
a priority basis has been introduced 
at the Wieland Werke at Ulm. 








MICROMETER PRECISION 








MODEL M-T MICRO-WELD BUTT WELDER 


This welder was designed and developed expressly for welding all types 
of fine wire: Aluminum, Copper, Brass, Bronze, Steel and Steel Alloys, 


TRADE MARK REG. U. S. PAT. OFF. 








ranging in size from .005"' to .020"' diameter. 


Unit design of frame, transformer and power sub-assemblies permit! 


other range of sizes to suit requirements. 


Equipped with a temperature indicating annealing and tempering device, 
voltage regulator and meter to compensate for voltage fluctuation, 
wire cutters, extra large 5"' diameter magnifying glass, fluorescent light 
and extension cord. Welder can be supplied for bench mounting, or 


mounted on 4-wheel truck. 


The adaptability of this unit for welding all types of 
wire, either ferrous or non-ferrous, in sizes from .005" 
to .020" diameter, make it ideal for the fine w'ro 


manufacturer. 





MICRO PRODUCTS COMPANY 


20 NORTH WACKER DRIVE, CHICAGO 6, ILL. 
Telephone, State 7468 
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Aluminum is in special demand for 
the transport milk can program and 
other civilian needs, especially due 
to the lack of steel. 
k ok 
OTAL production of non-ferrous 
products during the month is 
estimated at 500 metric tons, most 
of which was in aluminum. This 
represents a slight increase over 
recent months. 
kok 


Abstract from Military 
Government Report on 
Condition of Industry 
in Japan and Korea 

HE control of Japan’s’ war- 
making power is adequately as- 
sured by the measures which have 
been imposed since the beginning 
of the occupation of Japan to pro- 
hibit the production of war mate- 
rials. A survey covering 23 key in- 
dustries was completed. The war 
potential industries such as iron, 
steel, chemicals, light metals and 
heavy machinery are _ presently 
operating on a limited scales. The 
disorganization of the Japanese 
economy, the acute shortage of coal 
and the lack of essential raw mate- 
rials retard the production of these 
industries. 
Tron and Steel 
HE iron and steel industry is 
currently operating on a limited 
basis. Three of Japan’s 11 large- 
type blast furnaces produced 9,568 
metric tons of pig iron in October 
and 4,711 metric tons in the first 
20 days of November. The other 
plants were inactive due to lack 
of coal. 
k* ok * 
HREE open-hearth steel plants 
produced 8,440 metric tons of 
steel in October. During the first 
20 days of November two of these 
plants were idle and the third 
(Nippon Seitetsu at Yawata) pro- 
duced 6,353 metric tons of steel. Of 
the other open-hearth plants 16 
were idle in November, three pro- 
duced small quantities and informa- 
tion was unavailable on five. There 
was also some slight activity by the 
numerous small open-hearth plans. 
kk * 
Stain rolling mills produced 2,654 
metric tons of steel in October 
and 4,615 metric tons during the 
first 15 days of November. Of the 
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The Wire 
Always Wins... 








KEYSTONE 


PATENT NOVELTY CO. Products 
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Keystone wire finds its way into an 
impressive line of hardware special- 
ties and novelties . . . made by the 
Patent Novelty Company of Fulton, 
Illinois. 






\ Chicken Catcher 


Due to the variety of items manufac- 
tured by Patent Novelty, a wide 
range of gauges, analyses, and fin- 
ishes of wire are required .. . all 
normally available through Keystone. 





“Wire that meets your exacting re- 
quirements’ has long been a part of 
Lg Keystone service, along with uniform 
oS quality and honest value. 


Typical PATENT NOVELTY CO. 


Products using Keystone Wire KEYSTONE STEEL & WIRE CO. 


PEORIA 7, ILLINOIS 
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Special Analysis Wire Sane , Coppered, Tinned, 





. e i: 
for All Industrial *. WIRE— Annealed, 
Uses roy BJ Galvanized 
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SHUSTER UNIVERSAL WIRE REEL 
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COUNTERBALANCED ADJUSTMENT 


Has counterbalanced adjustment to any angle within 
90°, and may be used in either vertical or horizontal 
position. Counterweight does practically all the lift- 
ing. One man can easily position the heaviest coils. 
Simple but positive cam adjustment of coil diameters. 


Besides handling round wire, this reel can be used 
for flat stock with power presses or with ribbon stock 
fed to automatics. Ideal for presses requiring an 
angle feed’ Welded steel base. Very rigid con- 


struction throughout. 


Inside coil diameters from 8” to 23”. Max. outside 
coil diameter, 36”. Handles coils weighing from 
200-300 Ibs. Further information on request. .. . 
Available now. 


The F. B. Shuster Mfg. Co., Inc., New Haven, Conn. 






eT auins 
AND CUTTING 


MACHINES 
Since 1866 















remaining major rolling mills, 11 
were idle in November, four rolled 
small amounts and the activity of 
one mill was unknown. No figures 
are available regarding the produc- 
tion of electric steel and special 
steel. The one bessemer plant in 
Japan is not operating. 
k ok 
Steel Stocks 
T is estimated that 400,000 metric 
tons of rolled steel are available 
in Army and Navy stocks. Estimates 
of non-military stocks range from 
110,000 to some 225,000 metric tons. 
Stocks of special steel are estimated 
at 636,000 metric tons, of which 
361,000 metric tons are in Army and 
Navy stocks and the balance at 
manufacturing plants or in ware- 
houses of the Ircn and Steel Con- 
trol Association. Special steel was 
largely made for use in airplane 
manufacture or other war equip- 
ment, and approximately half of 
the stock is unsuitable for normal 
purposes. 
wk ok 
Aluminum 
T HERE are eleven major pro- 
ducers of aluminum utilizing 
bauxite, bauxite shale, and clay as 
raw materials. Total annual capa- 
city is 359,000 metric tons of alu- 
mina. Aluminum metal ingots are 
produced by nine leading companies 
with a total capacity of 152,200 
metric tons annually. 
kk 
T HE aluminum industry is pro- 
ducing on a very limited basis 
due to lack of coal and raw materials. 
However, six thousand tons of metal 
have been allocated for immediate 
production of much needed civilian 
items such as household articles, 
coins, electrical instruments, parts 
for rolling stock and medical in- 
struments and tools. 
kok ok 
Magnesium 
oix large-scale producers of mag- 
nesium have a total capacity of 
6,950 tons of metal ingot annually, 
principally from magnesite and by- 
product bittern. No evidence of pro- 
duction directly from seawater has 
been uncovered. 
kk ok 


Wire Rope and Nails 


7, HE most urgent problem in con- 
nection with Japanese industry 
(Please turn to page 484) 
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Outstanding Personalities of the Wire Industry 





Roebling Announces Appointment 
of Ferdinand W. Roebling, 3rd 
Vice-President in Charge 
of Engineering 


FERDINAND M. ROEBLING 3rd 


AOS is made by 
John A. Roebling’s Sons Com- 
pany, Trenton, N. J., that Ferdinand 
W. Roebling 3rd, has been appointed 
Vice President in Charge of En- 
gineering. He succeeds Charles M. 
Jones, who has become Vice Presi- 
dent in Charge of Public and Indus- 
trial Relations. Both men are on the 
Company’s board of directors. 


Ree ROT 


2 abso his graduation from Prin- 

ceton University in 1933, Mr. 
Roebling became a member of the 
engineering staff at Roebling and 
continued in that capacity until 
called to active military service in 
September, 1940. He recently re- 
turned to the company after serv- 
ing with the U. S. Army Engineers 
for five years, and retains the rank 
of Lieutenant Colonel in the Officer 
Reserve Corps. 


* £2 = 





M R. Roebling’s appointment pro- 
vides an interesting sidelight 
in that he is the third great grand- 
son of the Company’s founder, John 
A. Roebling, now actively engaged 





CHARLES M. JONES 





GLADER HIGH SPEED WIRE NAIL MACHINE 











MACHINE ARRANGED FOR 
INDIVIOQUAL MOTOR DRIVE 














High tonnage output, and low maintenance 
costs, have resulted in Glader Machines being 
accepted as standard equipment in every 
large nail mill built in the United States in the 
past twenty years. 


Glader Machines are operating in most of the 
wire producing mills throughout the world. 


These machines are made in eleven different 
types and sizes. This enables us to cover the 
range of sizes of nails produced with the great- 
est efficiency. 


For further information please address, 


WM. GLADER MACHINE 


2710 Noe. Racine Ave. 
Chicago 7, Illinois 


WORKS 
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in management, the others being 
Charles R. Tyson, President, and 
Joseph M. Roebling, Chairman of 
the board of directors. 

* * * 


R. Jones is a graduate of the 

U. S. Naval Academy, and also 
attended Massachusetts Institute of 
Technology. He joined the Roebling 
staff in 1926, and has held many 
positions of responsibility within 
the company. He is widely known 
in engineering circles, as well as in 


the field of public and industrial 
relations, and is a member of the 
board of directors of both the Tren- 
ton and State of New Jersey Cham- 
bers of Commerce. 

kk 


R. W. Biggs Made Works Manager 
for National Electric Products 
Corp. 

W. BIGGS, has been named 


" works manager of the Am- 
bridge, Pa., plant of National Elec- 





SPEEDY, 
SCALE-FREE 
WIRE ANNEALING 








trict Products Corporation, succeed- 
ing Neil C. Lamont who has reach- 
ed retirement age. 


ale a 


M R. Biggs is a graduate of Ohio 
Northern University, Ada, 0. 
His first production responsibility 
was in the Lorain, Ohio works of 
National Tube Co. In 1938 he be- 
came assistant superintendent of the 
Jones & Laughlin Steel Corp. works 
in Aliquippa, Pa. Five years later, 
Mr. Biggs was advanced to the post 
of production manager of the J. & 
L. McKeesport, Pa. works. During 
1944-45 he served as works man- 
ager. For the last five months Mr, 
Biggs has been in the Pittsburgh 
general offices of National Electric 
in an administrative capacity. 


eae 


Phelps Dodge Appointment 


Unique Ajax Electric Salt Bath Method provides fast, 
scale-free production—without decarburization. 
Cuts operating costs—greatly increases pot-life! 


* 


Added advantages in this modern, proved annealing method are— 
less floor space required, less labor, low maintenance cost, shorter time 
cycles (rarely over 20 minutes), no atmosphere equipment, no scaling, 
no explosion hazard. This modern electric sali both annealing by the 
famous immersed electrode internal heating principle is ideal for an- 
nealing low carbon, high carbon and stainless steel wire and rod— in 
gauges from .020” to .250”. Or for annealing aluminum, and copper 
and silver alloys. Also for descaling stainless and alloy steel wires in 
molten caustic soda. Recently developed salt mixtures greatly lower the 
cost of these operations. Interesting case-histories are available. Write 
for list of users. 


AJAX ELECTRIC CO., INC. 


FRANKFORD AND DELAWARE AVES., PHILADELPHIA 23, PA. 
THE WORLD'S LARGEST MANUFACTURER OF ELECTRIC HEAT TREATING FURNACES EXCLUSIVELY! 





A. N. Nelson, 
Angeles Tube Division, Phelps Dodge 
Copper Products Corp. 


Works Manager, Los 


Mr. Nelson has been transferred 
temporarily to New York. He will 
then go to Fort Wayne, Indiana, to 
be manager of the Inca Manufac- 
turing Division and the new wire 
will that is being built in Fort 
Wayne. 








An ADVERTISER likes to 
know his ads have been read 
so please mention WIRE & 
WIRE PRODUCTS’ when 
writing him. 


“AJ AX ELECTRIC SALT BATH FURNACE 


HULTGREN 


J ASSOCIATE COMPANIES: 
Ajax Metal Co.—Ajax Ebectdic Furnace Corp.—Ajax Electrothermic Corp. —Ajax Engineering Corp. 











WIRE 





eras 





icceed- 
reach- 


f Ohio 
da, O, 
sibility 
rks of 
he be- 
of the 
works 
- later, 
1e post 
2 J. & 
During 
man- 
1s Mr, 
sburgh 
lectric 


os 
ge 


erred 
. will 
1a, to 
ufac- 
wire 
Fort 





ie a ) 








A REVIEW OF RECENT WirE PATENTS 





No. 2,397,592, RESINOUS COMPOSI- 
TIONS FOR WIRE COATING AND THE 
LIKE, patented April 2, 1946 by Ansley 
0. Blades, Rome, N. Y., assignor to Gen- 
eral Cable Corporation, New York, N. Y. 
a corporation of New Jersey. 

ee aah, 

A dielectric material is provided com- 
prising a copolymer of vinyl chloride and 
vinyl acetate as a base, with a plasticizer 
therefor comprising approximately equal 
parts of hydrogenated methyl abietate 
and a mixture containing acetylated castor 
oil, butoxy ethyl stearate, and butyl acetyl 
ricinoleate. 

xk * 

No. 2,398,202, ANTICORROSIVE, pat- 
ented April 9, 1945, by Ernest W. Zublin, 
Sausalito, Ellis R. White, Albany, and Em- 
mett R. Barnum, Barkeley, Calif., assignors 
to Shell Development Company, San Fran- 
cisco, Calif., a corporation of Delaware. 

i a 

This comprises predominantly an olea- 
ginous vehicle containing finely dispersed 
a small corrosion inhibiting amount of a 
dicarboxylic acid having at least 16 carbon 
atoms., the two acid radicals in the acid 
being linked through an element selected 
from the group consisting of S, Se, and Te, 
and the element being attached to a carbon 
atom not further removed from the car- 
boxyl radical than the beta position. 


Complete Description and Drawings of 
Patents May Be Had for 25 cents outside 
the United States and Canada $1.00. Ad- 
dress, Wire & Wire Products, 300 Main 
St., Stamford, Conn. 





No. 2,398,865, WIRE STRANDING MA- 
CHINE, patented April 23, 1946, by William 
E. Somerville, Coal City, II. 

The assembly is associated with a con- 
ventional rotatable frame, a swinging 
cradle mounted on the frame, with a 
bobbin supported by the cradle and a 
device whereby a wire may be fed from 
the bobbin to a die, and includes a power 
device also supported by the cradle for 
rotating the bobbin with respect to the 
cradle, to re-wind a wire upon the bobbin 
in the event the wire becomes broken 
during the operation of the machine, a 
tension device acting normally to create a 
tension upon said bobbin, means for con- 
trolling the power device, the tension de- 
vice being rendered inactive, when the 
power is rendered active, the tension em- 
bodying a belt for driving the bobbin, and 
a pivotally mounted element engaging the 
belt when the reel is moving in one direc- 
tion to maintain the belt against traveling 
movement to create the tension, the ele- 
ment yielding to relieve the tension when 
the belt is being driven. 

ee 


No. 2,398,900, WIRE COILING MA- 
CHINE, patented April 23, 1945, by Harry 
W. Welch, Walled Lake, Mich., assignor 
to Novi Equipment Company, Novi, Mich., 
a corporation of Michigan. 

In this machine is tne usual device for 
advancing the wire through the coiling 
apparatus, coupled with a rotatably mount- 
ed knife movable between the advancing 
device and coiling apparatus for severing 
the wire, and abutting members in the path 
of the knife operable to support the wire 
during the severing operation but separ- 
able by the knife to permit continued 
movement thereof after the severing oper- 
ation. 

x x. 


No. 2,399,155, MEANS FOR SLITTING 
AND RE-COILING STRIP METAL, pat- 
ented April 23, 1946, by Eo Reed, Zanes- 
ville, and Donald H. Washburn, Middle- 
town, Ohio, assignors to The American 
Rolling Mill Company, Middletown, Ohio, 
a corporation of Ohio. 

The claims include a method consisting 
of decoiling the metal strip while main- 
taining the side edges thereof accurately 
adjusted to the receiving position of a 
slitter, slitting the metal under conditions 
in which the metal is tensioned as it ap- 
proaches the slitter and untensioned after 
it leaves the slitter, thereafter guiding the 


(Please turn to page 485) 
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The BRODEN CONSTRUCTION Co., Inc., Cleveland, O. 
A SUBSIDIARY COMPANY OF 


The WEAN ENGINEERING Co., Inc., Warren, O. 
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Springfield 
by Our Special 


T HE New England regional meet- 

ing was held on the evening of 
May third at the Hotel Kimball, 
Springfield, Mass., where both the 
dinner and the technical session 
took place in the Echo Room. The 
speaker, Victor Paschkis, whose 
paper has already appeared in these 
columns, is a well known student 


Sidelights 
Correspondent 


of problems in the transfer of heat 
to and within metal bodies. Mr. J. 
A. Doyle collaborated in the writ- 
ing of the paper and in its presen- 
tation and discussion. Joe is no 
mean student of those heating prob- 
lems himself, and he can talk right 
down to the level of general super- 
intendents. 





HAVEG ... 


VACUUM JETS AND 
VAPOR CONDENSERS 


HAVEG has proved itself in 
many installations of steam jets 
and vapor condensers, where 
corrosive chemical conditions 
exist. Illustrated are a 6” ob- 
noxious vapor condenser and 2 
HAVEG bodied steam jets. 

The Schutte and Koerting Co. 
have used HAVEG extensively in 
jets, scrubbers, eductors and 
condensers. 

HAVEG Vacuum Steam Jet 
Pumps, both single and multi- 
Stage, are giving excellent ser- 
vice. The multistage type can be 
supplied with HAVEG counter 
current barometric type inter- 
condensers. 

HAVEG gives excellent ser- 
vice in the throats or diffusers of 
these jets where it is subject to 
the action of high velocity 
liquids. 

HAVEG is acid and alkali re- 
sistant throughout its entire mass. 
It is a molded plastic. It is made 
in seamless units. It is unaffected 
by rapid temperature changes 
and may be used continuously at 
temperatures up to 265°F. 
The HAVEG 
Bulletin F-3 
gives com- 
plete design, 


HAVEG-SARAN 
Tubing; Pipe & 
Fittings; and 
sheets are avail- 
able from stock. 
HAVEG-SARAN 
is also described 
in Bulletin F-3. 
Send for a Send for a copy 
n 


copy. ow. 













































HAVEG CORPORATION 
, eS N 


NEWARK, DELAWARE 





CLEVELAND 
550 Leader Building 


CHICAGO 
1201 Palmolive Building 


FACTORY-MARSHALLTON, DELAWARE 
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DETROIT 

2832 E. Grand Bivd. 


LOS ANGELES 
601 W. Fifth St. 


GPRAAING through a public ad- 
dress system has been aptly com- 
pared to kissing a girl through a 
screen door; very little return for 
the effort. Chairman McGreevy 
didn’t mess around with the prob- 
lem at all; he grabbed the gal by 
the throat and wrestled her into 
complete submission in the first 
paragraph. We heard every word, 
every syllable, yes, by Gad, even 
the punctuation. Unluckily the same 
cannot be said for the others. Either 
they were shy, or the mike cord 
was short, or their corporations got 
in the way; whatever the reason the 
first syllable often burst on us like 
a firecracker in a rain barrel and 
the second died on the platform. 


Ee a 


HE Special Correspondent, hav- 
ing once exchanged a number 
of letters with Mr. Paschkis on the 
subject (until it bounced over his 
head into right field) took up a 
strategic position on two chairs be- 
tween the door and the cocktail 
lounge and had planned to go in 
for a little folding of the hands and 
closing of the eyes in meditation. 
From such meditation he was 
rudely aroused by Dick Brown with 
shocking news. The court reporter 
whom Dick had thoughtfully pro- 
vided in order that no word of this 
discussion be lost was completely 
pooped. He complained that he 
couldn’t hear half that was said, 
that two thirds of what he heard he 
didn’t understand, and what few 
words he caught he couldn’t spell. 
The Special Correspondent was 
rushed into the trenches without 
even a moment to buckle on his 
sword, which accounts for this re- 
port being somewhat short of ver- 
batim. 


Mek, SS. 5 


T HE paper and discussion should 

have been beamed at purchas- 
ing agents. It dealt particularly with 
uniformity in strip, wire, and sheets, 
and in general in all batch-annealed 
metal products, and it emphasized 
the fact so well known to all but 
customers that batch annealing can 
neither create uniformity in the pro- 
duct nor maintain it if already pre- 
sent. We were reminded in no un- 
certain terms that uniformity is re- 
lative, so far as our product is con- 
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cerned, and that its pursuit involves 
the usual compromises between 
quality and cost. 
kk * 
- hese exposition of Messrs. Pasch- 
kis and Doyle was perfectly clear, 
as was the paper as published in 
the May number of WIRE & WIRE 
PRODUCTS. There was not the 
shadow of excuse for challenging 
any of the statements, hence the 
discussion consisted chiefly of re- 
statements of the principles by list- 
eners who wished to be absolutely 
sure that they had understood them. 
The authors had been so careful to 
state the facts and no more, that 
there could be no differences of 
opinion, no conflicts, no argument. 
The facts as presented might be 
summarized about as follows: 
kk 
HE nature of the fuel is of no 
consequence, Heat, whether im- 
pressed upon the charge by radia- 
tion, by convection, or both, travels 
fastest in uninterrupted paths 
through metal. If it has to cross air 
gaps, even between adjacent con- 
volutions of tightly coiled strip, its 
progress is severely checked. 
kk 
HE “end effect” so significant in 
the heating of cylinders, is 
equally significant in the case of the 
cylindrical pile of strip or wire in 
the pot or under the bell. If heat is 
to be supplied radially, whether 
from the outside only or from both 
inside and outside, uniformity would 
be helped if the top and bottom of 
the pile were insulated. 
k ok 
T HE air spaces in a charge of 
wire are equally effective in 
impeding heat transfer whether the 
supply of heat is radial or axial, but 
in the case of strip, axially supplied 
heat will travel rapidly from top to 
bottom of the coil through the 
metal. Perfect uniformity requires 
that the heat reach all parts of the 
coil simultaneously, an obvious im- 
possibility. It is approached most 
nearly when its path is entirely 
through metal. The highest degree 
of uniformity in the case of strip 
would follow the heating of two 
superimposed coils insulated on the 
convex and concave surfaces of the 
pile and heated axially from top and 
bottom. 
k ok 
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N the case of wire, air spaces can- 

not be dodged. The greatest de- 
gree of uniformity would result 
from insulation of top and bottom 
and heating of the pile radially 
from outside and inside. 
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|X any case uniformity is enhanced 
by holding the furnace tempera- 
ture down close to the end tem- 


perature desired in the product. It 
is further enhanced by keeping the 
furnace temperature at all times as 
little as possible above the tem- 
perature of the charge, which means 
in effect starting the charge in a 
cold furnace and pushing in the 
heat no faster than the charge will 
transmit it. 





There’s always 
something 
cookin’ at 


FINE WIRE HEADQUARTERS 














Yes sir, there’s always something 
new cooking at North American 
Philips — Fine Wire Headquarters. 
And it’s because of our specialized 
experience in tackling a fine wire 
problem and coming up with a 
better solution. 

Just for example, our engineers 
have added a few new fine wire 
items for specialized use. 

There is the new insulating coat- 
ing for fine wire which provides 
higher voltage insulation and the 
minimum number of pin holes on 
all fine resistance wires. : 

There is the new oxidized re- 
sistance wire with a minimum 


Noreleo “Br ELECTRONIC PRODUCTS 


voltage breakdown of 100 volts. 


And there is copper wire in 
any size—uniformly coated with 
any thickness of silver. 


Our experience is all wound up 
in fine wire—so, if you need fine 
wire information why not come 
to Fine Wire Headquarters? The 
welcome mat is out and the latch 
unlocked. 


Among the products of North 
American Philips are: Quartz oscil- 
lator plates, cathode ray tubes, in- 
dustrial and medical x-ray equip- 
ment, fine wire, diamond dies, 
tungsten and molybdenum products. 








NORTH AMERICAN PHILIPS COMPANY, INC. 


DEPT. WP-6, 100 E. 42ND ST. 
NEW YORK 17, N.Y. 


469 





T HE speed at which heat can be 

transferred from one medium to 
another increases with the differ- 
ence in their temperatures, and it 
is clear that those practices most 
effective in bringing about unifor- 
mity in the charge are exactly those 
which increase the length of the 
cycle, the cost of the job, and the 
changes, generally undesirable, in 
the character of the surface. 


es, es 


N summary, the authors have re- 

minded us that uniformity is re- 
lative, that specifications relating to 
it should be precise, and that every 
effort to attain it in greater mea- 


sidered good current practice, will 
be attended by increased cost. 
ek ee 
TRAND annealing was mentioned 
as a solution where cost is not a 
large factor, but it was recognized 
that in the case of round steel wire 
strand annealing cannot, as a rule, 
replace batch annealing. The result- 
ing structures and properties differ 
too widely for most purposes. Each 
process has its field, and except in 
a rather small area the fields do not 
overlap. 
k ok * 


ex was said about cooling, but 
there was general agreement that 
it is quite as important as heating 


sure beyond the degree now con- 


and often more 


important. 











MAINTENANCE DATA SHEET NO. 


CALIBRATION OF 


© SCOTT TESTERS (Con.) 


In replacing ball bearings in the head, leave 
about 1/64” end play in the shaft; avoid tight- 
ening the check nuts too much, 


Another cause of low reading may be in the 
pointer gears. Their teeth, also the bearings of 
the pinion shaft in the head, should be thor- 
oughly cleaned. If gear teeth show excessive 
wear, gears should be replaced. In reassembling 
the head, a very small amount of oil should be 
placed in the shaft of the pinion and on the 
teeth of the gears. 


Undue friction may be caused by the condition 
of the chain supporting the upper clamp. This 
chain should be thoroughly cleaned and re-oiled 
with a few drops of light machine oil. It should 
also be ‘checked for undue wear on the points 
that contact the head drum. The drum should be 
inspected to make sure that the chain is not caus- 
ing excessive wear on its surface, 


In cleaning the head, the teeth of the quadrant 
should be cleaned. Inspection may reveal that 
quadrant teeth have become bent, requiring 
straightening. The points of the pawls should be 
inspected to see if bent or dulled. 


Special case: In the head of a tester having a 
guide for the upper clamp, friction can occur 
where the clamp rod passes through, if the guide 
has become bent or if the machine is not 
installed precisely vertical. 


Data Sheets 2 and 3 have covered the -usual 
sources of inaccuracy in the weighing head. If 
satisfactory calibration is not obtained after 
following these instructions, it is recommended 
that the head of the tester be returned to the 
manufacturer. 
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See that your Main- 
tenance Man has a 
complete set of these 
Data Sheets as is- 
sued. Previous Sheets 
will be sent free 


upon request. 
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REQUEST “CATA- 
LOG & DATA 
BOOK NO. 45” 
describing the 
many Scott Testers 
7, for testing tex- 
| tiles, rubber, wire, 
paper, etc., up to 
1 ton tensile. — 
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TESTERS, INC. 


55 BLACKSTONE STREET, PROVIDENCE, RHODE ISLAND 
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reason little was said is that cool- 
ing is to such a large extent be- 
yond our control. It is easy to con- 


ceive of the simultaneous heating . 


of a mass throughout its entire 
cross-section by electrical means, 
but scientists have not as yet offered 
the wire industry reverse induction, 
shall we call it “deduction”, to 
snatch away the heat in comparable 
fashion. 
kk 


it HAIRMAN McGreevy, as has 
been hinted, handled the meet- 
ing admirably. Joe Doyle made one 
slip when he cited the Mt. Hope 
bridge as an instance of non-uni- 
formity. In point of fact, as several 
steel wire men hastened to remind 
him, the Mt. Hope wire was remark- 
ably uniform; rotten all through. 
Any mention of that fiasco in a 
gathering of steel wire men causes 
their hackles to rise. Your Special 
Correspondent is no exception, and 
as the matter was never properly 
thrashed out in public, he intends 
to give it a couple of paragraphs 
right here and now. 
x wk * 


Pgs able and energetic steel man 
(no longer living) without wire 
experience suddenly came into con- 
trol and the presidency of a wire 
company, and summoned to his staff 
a brilliant metallurgist (not now 
living) equally ignorant of wire 
practice. They agreed that current 
wire technology was being main- 
tained in a static condition by a 
clique of sentimental antiquarians 
whose chief interest lay in guarding 
the mysteries and fostering the tra- 
ditions of an ancient and hide-bound 
craft, and that what was needed was 
a good healthy shaking up. Sus- 
pension bridges were very much to 
the fore, the company had a good 
name and good connections in that 
field, and the metallurgist worked 
out a new technique for producing 
bridge wire, something infinitely 
cleverer, cheaper, better, more logi- 
cal, than the antiquated carry-over 
practiced by the purblind stumble- 
bums, in control of the industry. A 
contract was taken, and the revolu- 
tion began. 
kk 


T HE technique was simple, the 
samples were marvelous, and 
revolutionists were in no way de- 
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terred by the knowledge that the 
practice violated one of the deepest 
fundamentals of wire sense. When 
the antiquarians on the spot got a 
look at the process they began to 
scream. They were ridden down 
ruthlessly by the all-powerful metal- 
lurgist and the watchword was 
“shut up or get out”. It was from 
one of these refugees that your 
Special Correspondent got a pre- 
view of the Mt. Hope disaster many 
months before the cables were spun. 
A battalion of college boys with 
slide rules moved in to replace the 
refugees and “came the revolution”. 
The rest is history. 


a to ae 


ET unfortunately there is a page 

missing from that history, the 
page that would tell just what went 
wrong. A few of the interested par- 
ties got together quietly, decided 
that the figures involved were too 
lofty to be exposed to ridicule, 
chipped in the money needed to 
plug the hole, and buried the whole 
thing, greatly to the dismay and 
disgust of wire men, who felt that 
the situation as it was left was a 
reproach to their industry. It was. 


ee 


FOR months after the tragedy the 
technical journals spouted with 
reports, speculations, comments, 
and boloney. Research after re- 
search was instituted, huge mas- 
ses of data were compiled, sifted, 
classified, summarized, and reported 
on, and the gist of the reports is 
that the wire would have been mar- 
velous if it hadn’t been so rotten. 
Wire men waited patiently to be 
asked for the answer. They were 
not asked, and what information 
they volunteered was ignored. They 
could have explained the whole 
affair in two word, literally two 
words; in fact they did, but nobody 
listened. The eight syllable words 
got all the billing. 


oe 


T is an outrage that the wire in- 
dustry has had to bear the onus 
of this foozle, this abortion, which 
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is properly chargeable to complete 
outsiders, a couple of irresponsible 
children playing with matches. It is 
comforting to reflect that with such 
an organization as the Wire As- 
sociation and with such a mouth- 
piece as WIRE & WIRE PRO- 
DUCTS it never can happen again. 


es 


NCIDENTALLY, your Special Cor- 
respondent has developed such a 
distaste for contacts with the F.B.I. 


that he wishes to say that any re- 
semblance between the fiasco de- 
scribed and the State of the Union 
is purely coincidental. Honi Soit 
Qui Mal Y Pense. He also wishes 
to dissociate himself from the no- 
tion that a certain Party which is 
standing by, expecting to be called 
upon to clear up the mess as usual, 
can do so as completely and quickly 
as did Roebling in the case cited. 
Deep wounds heal slowly and leave 
large scars. 
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PROVE IT YOURSELF Put TECO Cemented 
Carbide on any machine in place of present 
carbide dies. Run exactly as before — then compare 


the extra production with former results. 


TECO Cemented Carbide is extremely hard, dense 
and uniform — resists wear and pitting beyond any 
other carbide. And because it does a lot more 
work, it costs much less to use. Make your on-the- 
job comparison now. Have one of our engineers 
discuss your needs — or send details of your 


operation. 
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WIRE and BAR DIES ¢ SIZING DIES 
EXTRUDING DIES © TUBING DIES 


Carbide Blanks, Tools, Bits, 
Broaches, 


Reamers, Forming Tools 





TUNGSTEN ELECTRIC CORPORATION — 564 39th St., Union City, N. J. 
Branch Office: 403 Western Reserve Bldg., Cleveland 13, Ohio 
Representative: Architects & Builders Bldg., Indianapolis, Ind. 
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Pioneers in Tungsten Carbides 


for over a Quarter Century 
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Wire Association 
Questions & Answers 


(Continued from page 461) 

The number of passes is determined by 
the cross sectional area worked, the hard- 
ness of material and the roll diameters. 

3. The reductions per pass depend upon 
the cross sectional area worked and may 
vary from 5 percent to 30 percent. Reduc- 
tion per pass depend upon the analysis, 
hardness, thickness being worked and the 
tolerances desired, as well as roll dia- 
meters used. 

4, Continuous tandem rolling is not cus- 
tomarily applied to reduce round wires to 
flat sections in high carbon analysis. 
Where used, however, usually only one 
pass on the tandem mills is used. 

5. The roll diameters affect spread and 
reduction in area. The larger the roll 
diameter, the greater the spread and the 
smaller the reduction in thickness pos- 
sible per pass. Hardness and structure of 
the material also influence the spread to 
a major degree. Speed has only a minor 
effect on spread.” 
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Question + 61 
Insect Screen Cloth 


What are the specifications of currently 
made sizes of insect wire screening? How 
are sizes determined? 


Answer + | 
In reply to your inquiry of March 6th, 
the specifications for all currently made 
sizes of insect wire screening are shown 
in table. 
In your letter you mention 12x12 mesh, 





METAL MESH 
Carbon Steel 16x16, 18x14, 18x18 
Commercial Bronze 16x16, 18x14, 18x18 


Copper 16x16, 18x14, 18x18 
STOCK 
24” 26” 28” 30” 





WIRE DIAMETER FINISH 
O11” Galvanized 
011” or .0113” (op.) Brt. and Antique 
011” or 113” is a » 
WIDTHS 
se” 42” 


36” 48” 








but that is no longer looked upon as 
being a standard stock size; it can and 
would however, be furnished to special 
order subject to delayed delivery due to 
congested manufacturing conditions. When 
made at all, it is usually in .011” wire and 
in black painted finish only. 

The War-emergency 18x14 mesh insect 
wire screening is equal in protective effi- 
ciency to 16x16 mesh, but is less effec- 
tive against smaller insects than 18x18 
mesh, according to recent scientific tests 
made by two leading universities for the 
insect wire screening industry. 

The tests, begun this past summer at 
the University of Florida and the Univer- 
sity of Delaware, show conclusively that 
size of mesh, rather than shape, is the 
most important factor in insect wire 
screening. They also indicate 14x14 mesh 
screening to be ineffective except against 
flies and larger insects. 

More than 7.000 live mosquitoes were 
employed in 167 separate tests designed to 
explore insect reaction to all conceivable 
atmospheric, temperature and _ lighting 
conditions under which woven wire 
screening would ordinarily be required to 
furnish protection. 

The university research is now com- 
pleted, but another phase of the program, 
in which the rigidity, strength and other 
physical properties of various mesh sizes 
are being studied at.the Pittsburgh Testing 


Laboratory, is still in progress. 

The research had its inception in April, 
1945, when the armed services instructed 
the wire screening industry to produce 
nothing but 18x14 mesh, as a substitute 
for 18x18 and 16x16 mesh. In June, 1945, 
the War Production Board issued an 
amendment to Limitation Order L-303, 
stipulating that on and after July 1, 1945, 
only 18x14 mesh wire screening could be 
produced for either civilian or military 
use. 

These directives were predicated on 
calculations that the change would in- 
crease production without necessitating 
any increase in skilled manpower, which 
was at that time and is still a prime factor 
in the industrial picture. 

While complying in full with these 
emergency orders, the wire screening pro- 
ducing industry recognized the need for 
more scientific information on the sub- 
ject than was then available, and set up 
a special budget to underwrite impartial 
studies of the relative protection furnished 
by the mesh sizes in question. 

Contracts were entered into with the 
two universities and with the independent 
testing laboratory for a series of closely 
controlled tests which would be as critical 
as human ingenuity could devise, and 
which would be entirely impartial. 

The tests were concentrated on 18x18, 
18x14 and 16x16 mesh sizes of electro 








71 West 45th St., 
New York City 19 





DIAMOND POWDER 


HERE ARE SAVINGS THE EASY WAY 
WITH UNION’S RECLAMATION SERVICE 


In the course of recutting your diamond and tungsten carbide dies, your die 
shop may have collected a quantity of rags, sludge, and other waste material 
impregnated with diamond powder. 


One of the services which UNION offers you is reclamation of valuable and 
usable diamond dust from this apparently waste material. At very small cost, this 
waste, which had previously been thrown away, has been turned into real die shop 
savings for many of this country's largest wire mills. 


Write our Stamford shop for particulars. 


And don't forget that UNION diamond dies are also money-savers — the 
cheapest diamond dies per pound of wire drawn. 


DIAMOND DIES 


RECUTTING MACHINERY 


THE UNION WIRE DIE CORP. 


375 Fairfield Ave. 
Stamford, Conn. 
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galvanized steel and commercial bronze 
insect wire screening; about 6,000 mosqui- 
toes being used in 123 tests of these three 
sizes. The remaining tests were divided 
among 14x14 mesh and a few other sizes 
and shapes. 

Since the smallest species of mosquitoes 
could be expected to yield the most criti- 
cal determinations with regard to respec- 
tive protective efficiencies of the mesh 
sizes being studied, Aedes aegypti, the 
yellow fever mosquito, was used in great 
numbers. It is one of the smallest mosqui- 
toes common to the United States. Al- 
though the malaria mosquito, Anopheles 
quadrimaculatus, is considerably larger 
than Aedes aegypti, it was also used, be- 
cause it is extremely prevalent in many 
sections of the country. 

Actual results of these tests, summarized 
briefly, showed that an average of 3.6 
per cent of mosquitos confined in specially 
constructed cages were able to get through 
18x18 mesh screening; 24.7 per cent escaped 
through 18x4 mesh; and 249 per cent 
escaped through 16x16 mesh. 

Efforts of wire screening producers in 
recent years to discourage the scale of 
14x14 mesh were supported by the “es- 
cape” figures for that size: 55 per cent 
of the mosquitoes confined in 14x14 mesh 
cages, were able to get through. 

The voluminous statistics furnished by 
the universities prove that 18x14 mesh is 
not comparable to 18x18 mesh in protec- 
tive efficiency. It is, however, definitely 
on a par with 16x16 mesh, and it is ac- 


cordingly evident that size is more im- 
portant than shape in the effectiveness of 
any mesh. 

Complete details of the tests at the Uni- 
versity of Florida and the University of 
Delaware, together with the findings of 
the Pittsburgh Testing Laboratory, will 
be made public when all of the work now 
under way has been completed. 
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Question + 63 
Sull-Coating Mild Steel Wire 


We are experiencing great difficulty in 
Sull-Coating, mild steel wire with a ferric 
hydrate film. It takes us approximately 3 
hours to get a good heavy coat with the 
water spray. Would temperature of 
weather, hardness or softness of water or 
composition of rod have any bearing on 
the case? Our experience is that we can 
get a heavy coat in shorter time in warm 
weather. 

We have been informed that a Sull- 
Coat can be produced with plain water 
in 10 mins. This we have tried out but 
without success. We have also tried tiger- 
ing, i.e. a very weak solution of Acl. 
Spray and alternate spraying of plain 
water with intervals of 2 mins. of air be- 
tween each spray. This reduces the time 
by about one-third. 

Three types of rods are at present being 
used in the Factory of the following 
analysis: 


(1) (2) (3) 
Carbon -.08/13 15/20 = .10. max. 
Mang. -.30/.50 .36/.68  .35/.55 
Phos. -.04max. 0.14/.050 .05 max. 
Sul. ~.50 .030/.053 .05 “ 


We might mention that we can produce 
a heavy Sull-Coat on No. 2 in half the 
time of No. 1, ie. 144 hours. 

We would point out that our Products 
are Nails & Screws which must have a 
high polish necessitating the use of a 
barrelling machine. Screws, however, must 
only be left in this machine a minimum 
of time on account of the danger of dam- 
age of the threads, the same applies to the 
points of the nails. 

Pickling is done at a temperature of 
160° to 180° F and washing down at a 
pressure of 100 Ibs. per sq. inch. 

The analysis of the water (town supply) 
is as follows: 


Total hardness, Caco — 12.5 grains per gal. 
Temporary — 9.45 “ “ « 
Chlorides as Chlorine— 4.2 “ “ ra 


We would be obliged for your observa- 
tions on the above and would appreciate 
if you could suggest a method whereby 
we could produce a heavy coat in a shorter 
time. 

KOR 


Answer + | 


After reading the letter I wonder why 
our good friends still stick to the old 





Designed for Experimental 





and Product Extruding 


Rugged is the word to describe this com- 
pact and highly efficient Royle conti- 
nuous extruding machine. It embraces 
all of the characteristics required for 
larger and heavier extruding processes. 


Primarily designed to become an in- 
tegral part of laboratory equipment (the 
technician can be sure that his experi- 
ments will have true relation to actual 
product extruding) the Royle #1 is an 
efficient producer of such commercial 
products as tubes, fine wire insulation, 
monofilament and thread coating. 


ROYLE 


PATERSON 


N. J. 
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JOHN ROYLE & SONS 


PIONEERED THE CONTINUOUS EXTRUSION PROCESS IN 
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fashioned way of Sull-Coating wire for 
nails and screws. I can remember when 
foremen used to say they couldn’t make 
nails or galvanize wire unless it was Sull- 
Coated, but it has been proven it can be 
done, and do just as good a job, if not 
better. 

It is true that a heavy Sull can be formed 
on a rod in less time in warm weather. 

We make very little Sull Coated wire for 
customers, but still have a few who still 
demand a Sull-Coat. Of course, it depends 
on the number of drafts you are giving 
the wire. Who ever informed them they 
could get a heavy Sull in 10 minutes per- 
haps were talking about a one draft wire, 
but when you give a heavy Sull for 4 or 
5 drafts it does require time. The water 
we use is from a river and the analysis 
are as follows: 


Hardness 6.6 
CL2 1.2 
S04 3.0 


From the gist of the letter I am inclined 
to believe it is a matter of production 
which they are concerned about, and if it 
is necessary to Sull for 3 hours, it is im- 
possible for their cleaning house to keep 
their drawing equipment going. I know 
that would be the case with us if we had 
to give a heavy Sull to all the rods we 
cleaned. 

I am not in a position to give them a 
method whereby they can be able to heavy 
Sull in a shorter time, but do have one 
which I feel will work just as well, if not 
better, and do just as good a job, which 
we have been using for years on nails, 
screw and bolt stock, and still get as good 
a die life as we did on Sull-Coated wire. 

Our method is as follows: we clean in 
9.0% Sulphuric acid temperature 180° F, 


rinse and wash with a high pressure hose, 
give a three minute air Sull and dip a 
light lime tub of 1.5 ounces per gallon. The 
rods come up a conveyor and are dipped 
again in a lime tub of 3.5 ounces per 
gallon, baked and taken to the machines 
for drawing. On one draft wire we use 
Aluminum Laurate made by the Harshaw 
Chemical Company and mix 75% to 25% 
lime. This is a dry lubricant. On wire re- 
quiring several drafts we use #90 soap 
made by Standard Industrial Compound 
Company. It is mixed 50% to 50% Lime. 
This will give a gray slick sheen finish 
which is very desirable, will give longer 
die life, and will polish much better than 
a Sull-Coated wire for products which 
require a high polish. 


xn ae 


Answer + 2 


Regarding your letter regarding the 
Sull-Coating of rods: 

Temperature, humidity and the hardness 
of the water used all have a bearing on 
Sull-Coating of rods. Since there are so 
many variable factors, it is almost im- 
possible to duplicate results over a period 
of time. ‘ 

Since uniform results cannot be ob- 
tained, we have discontinued the use of 
Sull-Coat entirely. 

Believe our member should experiment 
with some of the good Sterate coatings 
now on the market. 
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Answer + 3 


Method used by our company in Sull- 
Coating nail and rivet rods is as follows: 


Rods pickled in 7% to 8% Sulphuric 
Acid solution at a temperature or 165° to 
175° F. 

The rods are then washed off with a 
high pressure stream of clear water after 
which the rods are dipped in a wrench 
tub which would run about 42% Sulphuric 
Acid solution from the carry over from 
the pickling tubs. The rods are then given 
an intermittent light spray of clear water 
every one or two minutes for about 10 
minutes, this spray is just heavy enough 
to keep the rods wet after which the rods 
are lime coated and baked. 

This practice gives us a _ satisfactory 
Sull-Coat for nails and rivets and we use 
a heavier coat than the trade ordinarily 
uses due to the manufacturing of large 
head nails and rivets. We have not found 
any difference with hard or soft water in 
Sull-Coating; however it is true that 
15/20 carbon rods will coat easier than 
8/13 or 10 max carbon rods, also it is true 
that it is easier to Sull-Coat during the 
summer than winter. 

kk * 


Answer + 4 


Your correspondent is up against one 
of those things for which there is no clear 
definite answer. In general terms, lime in 
the water makes it very difficult to get 
a Sull-Coat. Cold water is much better 
than warm; in fact, some plants have 
trouble from this source in the summer 
when they use water from a stream. The 
best combination is soft cold water and a 
warm atmosphere. The more carbon the 
faster the coat forms. 

Slightly acidified water speeds up the 
coat, but it is not highly regarded. It 
would be possible to secure soft water, 
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MOSSPEED 


Represent 


Improved Braider at Lower Costs 


The patented MOSSPEED spring tension take-up makes it 
possible to increase the speed of the maypole-type braiding 
machine. An effective increase of 80°/, being obtained in many 


The new (x) type MOSSPEED high speed carrier permits the rapid 
changing of tension springs making this an ideal carrier for 
braiding all kinds of yarn (cotton, rayon, asbestos, jute), in addition 
to fine strands of copper wire. 


Consult our engineers regarding your braiding problems. 


MOSSBERG 


Pressed Steel Corp. 


Attleboro, Massachusetts, U. S. A. 
18 West Street 


James Day (Machinery), Ltd., "Ford House," 88 Regent Street, London, W. I., England. 


BRAIDER CARRIERS 





2 SE 
Copholder 


Complete line of both 
MOSSPEED carriers 
and metal copholders 
for all sizes and makes 
of maypole type braid- 
ing machines. 
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by treatment, distillation, or otherwise, and 
recirculate it, cooling it if necessary. I 
have often wondered if some wetting agent, 
similar to a sulphonated ortho-butyl- 
phenyl-phenol would help. I have heard 
of a coat produced by steam. Usually, 
however, if a plant can’t get a good Sull- 
Coat they just adjust their practice to 
get along with what they can get. 
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Answer 3 5 


In reply to your letter concerning an 
inquiry from one of your members who 
is experiencing difficulty in Sull-Coating 
mild steel, wire, and rods. 

The analysis of the water should be 
advantageous to your member, since it is 
considerably softer than the water we are 
using at our plant here. 

We do our pickling using commercial 
sulphuric acid of approximately 77 to 79 
per cent, with a baume of approximately 
60°. We also use an inhibitor. Our acid 
concentration in the pickling bath is be- 
tween 8 and 10 per cent, and we run our 
temperatures around 185°. Our acid tanks 
are dumped when the baume goes above 
20°, at which time we run acid down to 2 
per cent. We determine our acid concen- 
tration in the cleaning tanks by titrating 
with a standard soda ash solution. Our 
ferrous sulphate concentration is deter- 
mined by a hydrometer that is calibrated 
in the standard baume scale. We use 
about a 20 to 30 minute cycle in the sull- 
ing of our rods and wire for making nails, 
and have experienced no trouble in our 
nail department. Then dip in ordinary 
lime. For our cold heading wire, such as 
wood screw wire, etc., we put on an extra 


heavy sull which takes from 30 to 40 
minutes. Then dip in heavy lime. We 
have been experiencing some good results 
with a dip sold by the R. H. Miller Com- 
pany of Homer, New York, as a substitute 
for lime, but we are not yet ready to make 
any positive claims for this product. 


kk * 
Answer + 6 


We offer the following comments, from 
which our answer may be deduced. 

The question as propounded, in turn raises 
the question on our side — Why Sull- 
Coat? ....e have eliminated the Sull-Coating 
operation almost entirely; entirely so in 
case of all wire drawn for our own fabric- 
ation or consumption. We no longer Sull- 
Coat any wire for the Nail Mill. 

We have come to the conclusion that 
the lubricating value of the primary fer- 
rous and ferric oxides have been over- 
rated an dthe Sull-Coating operation too 
expensive to justify its use or any benefit 
therefrom derived. 

However, if for some reason our mem- 
ber friend in Ireland finds or believes he 
is justified in maintaining a Sull-Coating 
operation, we offer the followng informa- 
tion based on our experience. Relative 
humidity, water conditions, and grade of 
steel, each has its effect on Sull-Coating 
work. The higher the relative humidity, 
the faster will the steel oxidize. Clean 
water, free of inhibiting salts, will speed 
up the reaction at the lower temperatures. 
Low carbon, rimmed steel will more rapid- 
ly take on a Sull-Coat than will coppered 
steels, killed steels, or the high carbon 
grades. 


The formation of a Sull-Coat can be ac- 
celerated by introducing a nitric acid dip 
in the cleaning house line. The following 
sequence of operations in the cleaning 
(pickle) house is suggested: 


Pickle hot rolled rods to remove scale. 

Wash or rinse. 

Immerse in a nitric acid (H,NO,) solu- 
tion (.35 to .50% by volume) at 100 to 120° 
F., for fifteen (15) minutes. 

Allow to dry and cool. 

Dip in cold water and then immerse 
again in the H,NO, solution for two (2) 
to three (3) minutes. 

Allow to Sull in the air for ten (10) to 
fiften (15) minutes spraying with cold 
water every two (2) or three (3) minutes. 

Lime and bake. 


The above practice should produce a 
heavy Sull-Coat; modifications of the 
Sull-Coat, to the lighter side, can be ac- 
complished through experience in adjust- 
ing time elements in the various stages, 
less time in the first H,NO, solution and/ 
or less sulling time in air and less spray- 
ing. 

In support of our question — why Sull- 
Coat, we believe it would be to our 
friend’s advantage to experiment along 
lines of using facilities for coating with 
borate or phosphate solutions. We cannot, 
at this time, however, present the outline 
of a process or suggest the practice to 
follow, in using borates or phosphates, 
but we have experienced some satisfactory 
results thus far in some development work. 


*% 8: ® 














The Crum Calculator for Wire Drafting 


Provides answers simply and accurately for a given mathematical wire drafting problem. One 
setting shows number of holes, percentage of draft per hole, total reduction in area and inter- 
mediate die sizes to be used. Covers drafting range of .500” to .005”. Accurate enough for 


most mill conditions. 


Simple to operate; compact enough to carry in vest pocket; can be used for Metric as well as 
English systems; all diameters given in decimals. A handy and time-saving device that will elimi- 
nate time-wasting and possible errors in calculations. 


Instructions, containing examples, will be furnished 


with each calculator. 
Order yours today. 


HOW TO ORDER 


The price is $5.00 each. A discount of 10% on ten or more. 


Send check or purchase order to 


WIRE AND WIRE PRODUCTS 


300 MAIN STREET 








JUNE, 1946 


STAMFORD, CONN. 
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Copper & Copper Alloy Springs 
(Continued from page 460) 


no importance. If, however, the 
spring must retain an attractive ap- 
pearance or if it is required to carry 
current, even the smallest amount 
of visible corrosion is undesirable 
and may be a serious disadvantage. 
Similarly it would be a disad- 
vantage to have corrosion product 
loosening and dropping off in a 
delicate mechanism. If a spring is 
subject to a large number of alter- 
nations of stress, fatigue failure will 
be encouraged by corrosion which 
must be kept to a minimum by the 
choice of a suitable material. 
ee -— -€ 


OR such services, particularly 

where current carrying is in- 
volved, copper alloys are employed 
because of their excellent resistance 
to corrosion. There is considerable 
variation between one copper alloy 
and another in this respect, but as 
a general rule they are all very 
much superior to the normal steels 
in their resistance to corrosion. For 
example, Hudson has shown *‘ that 
whereas the life of a mild steel sheet 


Table 10. ATMOSPHERIC CORROSION OF WIRES 











Material .. Corrosion Rate, 
~— Analysis, % in. x 106 per annum 
Annealed Wires | 
Copper ee | 99-94 Cu 196 
Conductivity Bronze 0-7 Sn, 0-3 Zn, 0-04 P 184 
Phosphor Bronze | 6-3 Sn, 0-08 P 190 
Cadmium Copper | 0-8Cd 203 
Aluminium Bronze | 3-6 Al 275 
70/30 Brass 70-2 Cu, 29-8 Zn 347 
Hard-Drawn Wires | 
Copper fe | a 193 
Post Office Bronze 0-9Sn 197 
Cadmium Copper 5s | — 199 











0.048 in. thick when exposed to an 
industrial atmosphere may be ex- 
pected to be of the order of 10 
years, that of a 70/30 brass sheet 
may be 80 years, and of a copper 
sheet 170 years. Atmospheric cor- 
rosion, whilst least serious, is the 
commonest one encountered ‘by 
springs, and a useful comparison of 
various alloys in wire form is pro- 
vided by tests conducted on wires 
exposed at South Kensington. The 
results are shown in Table 10, and 
are expressed as the average annual 
depth of corrosion in inches x 10® 
over a period of five years, It must 
be borne in mind, however, that the 


results of corrosion tests cannot be 
interpreted too precisely and at the 
best give only a general guide to 
probable performance under the 
particular conditions of test. 

k ok * 


T HESE tests are confirmed by 

others made in the U.S.A. by 
the American Society for Testing 
Materials, on sheet materials. In 
these tough pitch and phosphorus 
deoxidised copper, silicon bronze 
(Everdur), phosphor bronze, alum- 
inium bronze, and 70/30 brass sheets 
were exposed for six years to four 
industrial, three marine, and two 
rural atmospheres. The corrosion 





AS A RESULT 


cleaning house. 





“STEELSKIN: PRODUCTS” 


OF INTENSIVE RESEARCH AND DEVELOPMENT, 
HAVE LED TO MANY PRACTICAL APPLICATIONS SUCH AS— 


|. The elimination of trouble on the more difficult drawing work and at the same 
time allowing high speeds and increased die life. 


2. The elimination of acid and annealing smut by use of a special compound in the 


3. The elimination of lime for most types of wire drawing by the use of special 
coatings and lubricants to fit these coatings. 


4. The drawing of bright wire, such as for coat hanger stock, on continuous machines 
finishing at high speeds. 


IF YOU HAVE ANY PROBLEMS SIMILAR TO THOSE ABOVE 
OUR ENGINEERS WILL BE GLAD TO CO-OPERATE 


"STEELSKIN PRODUCTS" are manufactured by 


R. H. MILLER COMPANY., Ine. 


HOMER, NEW YORK 
Established 1909 
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rate was determined by loss of ten- 
sile strength, and showed that there 
was not much variation between the 
first four materials. The aluminium 
bronze was definitely more suscep- 
tible to corrosion than the other 
alloys with the exception of the 
70/30 brass which showed the great- 
est corrosion, thus confirming the 
order of merit shown in Table 10. 


~~ Kk 


HE alloys which are mainly 

used for springs, namely phosphor 
bronze, cadmium copper and beryl- 
lium copper, have in nearly all cases 
a corrosion resistance similar to cop- 
per itself, which, as is well known, 
has an excellent resistance to most 
types of corrosion. Brasses, though 
possessing a high corrosion resist- 
ance by comparison with steels, are 
generally somewhat inferior to these 
alloys. 
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All References will be found at the 
end of Part I, printed in the April 


1946 issue. 
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MORE PRODUCTION 
IN LESS TIME with 


CARL-MAYER HI-SPEED 
ROD BAKER 


The fastest rod baker 
built! Saves up to 50% 
in time and fuel. Pat- 
ented Blow-Off Feature 
removes moisture without 
bumping or agitating the 
coils, Patented and pat- 
ents pending. 


WELDING ROD OVEN 


CARL- 


MAYER 


FURNACES, 





For drying coated welding rods. Uses the ‘Mayer’ Recirculating Gas Fired Air 


Heater principle and Rod Transfer Systems (patents pending). 





Growing interest in our type of equip is evid d by Carl-Mayer installations in such 


Pittsburgh Tool Steel Wire Co. 
Steel Co. of Canada 
Wickwire Spencer Steel Co. 


plants as: — 
Atlantic Wire Co. 
Atlas Tack Corp. 
Atlas Steel Co. 


Hollup Corp. 

Johnson & Nephew Ltd. 
Page Steel & Wire Co. 
WRITE for BULLETIN No 241 





Eaton Mfg. Co. 
. 3030 EUCLID AVENUE 
THE CARL-MAYER CORPORATION CLEVELAND, OHIO 
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S | fet rnenn of wire 


gai demands absolute uniformity 
of prescribed physical and 
metallurgical properties with- 
in exacting limits. The John- 
son family, whose experience 
with wire practice began 
over 100 years ago under the 
lron Masters of Sweden, of- 
fers you the combined experi- 
ence of three generations of 
wire experts. 
New Johnson catalog containing 


a wealth of wire information is 
yours for the asking. 
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JOHNSON STEEL & WIRE Co.1NCc.| 


WORCESTER I, MASSACHUSETTS. 


NEW YORK AKRON ‘DETROIT CHICAGO LOS ANGELES TORONTO 








PRODUCTIMETERS 
Throughout various wire processing, Pro- 
ductimeters give exact measurements in 
feet or yards . . . provide records for time 
study and control. They're ruggedly built, 
precision designed to meet heavy pro- 
duction demands. Model 5-SD-7-3 End Drive Rotary 
Preductimeter installed on Wardwell 


You'll find the Productimeter line of wire Shanetted Hieiet 


viele 4 units complete, offering many Note flexible coupling connection to capstan. 
models of varying speeds and capacities _ Registering directly in feet, the unit furnishes 


. records for establishing fixed costs per foot 
for your selection. ar Gaatline. 


Ask for Catalog No. 3 
DURANT MANUFACTURING COMPANY 


1918 N. Buffum St., Milwaukee 1, Wis. 118 Orange St., Providence 3, R. I. 


PRODUCTIMETERS 
(Tut SPETDOMETERS OF INDUSTRY} 
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A Review of Inhibitors 


(Continued from page 450) 


Thiazole Thioureas 
Aromatic amines Acid extract of 
Musturd oil coal tar 
Marcapto thiazole Thiocarbanilide 
Alkaloids Substituted 
Ethyl alcohol thioureas 
Formaldehyde Sulfonated 
Nicotine napthalenes 
Acetaldehyde Anthracene 
Quinoline Acetone 
Alphatrioxy- Carbon tetra- 

methylene chloride 
Quinoline Hexamethylente- 

ethiodide tramine 
Tri aryl methane Betanapthalene 

dyes monosulfonic 

acid 
Oi ie + ie 


Peder looking over the list of 
inhibitor materials just given and 
that only represents perhaps a small 
part of them, it is not to be won- 
dered at all that various authorities 
and investigators have their own 
ideas about the subject. It seems 
like an impossible task to bring or- 





1 i 


der and system out of an array of | red 


substances of such vast proportions 
and complexity. The following clas- 
sification of inhibitors seems possi- 
ble — 


K*& ¥* 


Inhibitor Classes 


. Heterocylic compounds — 1922 — Otto 
Vogel — Anthracene 

. Nitrogen ring compounds 

. Sulphur-bearing compounds — 1296 — 
Schmidt — Thioamides, Thioureas 

. Carbohydrates — Gum Arabic 

. Protiens — Gelatin 

x k& * 


TTENTION is called to the fact 
that these are all organic com- 
pounds. 


a 


oe wh 


kok 
ARLIER when the subject of in- 
hibitors seemed much simpler, 
inorganic compounds, such as arse- 
nic, tin and copper salts, antimony 
compounds, etc., were discussed, so 
here is another class of inhibitors. 
kk ok 
We some writers on the subject 
have called our attention to what 
they term, “colloidal inhibitors”. 
k ok ok 


Starting Point for Another 
Classification of Inhibitors 
HILE searching around in the 
dark for some factor that will 
give us a foundation to build on, 
we do have one outstanding fact to 
start from, namely, a piékling solu- 
tion is a reducing solution, and the 
hydrogen developed in the pickling 
reaction is a most powerful reducing 
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"S agent. These are basic facts — fun- 

















50) | damental facts — facts to build an 
‘orderly systematic explanation of STANDARD & SPECIAL 
ract of | our discussion of inhibitors upon. 
The conditions in which inhibitors ee 
wd act in pickling solutions are reduc- TUNGSTEN CARBIDE 
<3 ing conditions. That is at least a DIE S 
d starting fact, and from this basic 
lenes fact we might attempt to make an- 
a other classification of inhibitors, 
tra- | which is as follows — COLD HEADING and EXTRUSION DIES 
- '1. ORGANIC COMPOUNDS of the type 
iylente~ that are unsaturated, and can take up 
dias nascent hydrogen as fast as it is er 
rs é i ds that duc i P . ; a 4 ‘ ee 
Monte ty oe eee rien ‘of pickling Wire Drawing Dies — Tubing Dies — Coating Dies — Sizing 
penned ee Chae ig Mba Dies —Ring Gauges — Cut-off Quills. Also Manufacturers of 
list of . mescuivenseeuney E Diamond Dies & Diamond Powder. 
d 2. ORGANIC COMPOUNDS that deposit 
ven a colloidal, or organic films. 
a sma 
3. INORGANIC COMPOUNDS that de- : ‘ s 
e won- _ posit metallic films. For Immediate Delivery on Standard Boltmaker & Extrusion Dies, 
— ; ade! & Wire Drawing & Tubing Dies, Address Inquiries to: — 
n 
/ Seems 5 basic starting point was the 
ring or- |! fact that pickling solutions are 
rray of ‘reducing solutions, A corollary from MICHIG AN WIRE DIE COMPANY 
oortions this basic fact would be that the in- 
ng clas- | hibiting action is primarily one of 11152 CHALMERS AVE. DETROIT 5, MICHIGAN 
S possi- | reduction. By logic then a substance Phone: Pingree 5702 
which can take up the hydrogen of 
the pickling solution into chemical 
combination, or a substance that 
> — Otto | is reduced by the hydrogen of the 
pickling solution, is an inhibitor. 
_ 1296 — | from this it follows that the more 
eas hydrogen the substance can take 
; into chemical combination, the bet- 
ter the inhibitor, or the more pow- 
the fact erful the inhibitor; and also the 
; € fact | more hydrogen that is used up in 
reducing a substance, the more pow- 
erful that substance is as an inhibi- 
ee tor. Thus the compounds that are 
wt Pus inhibitors must be compounds that 
ns carry oxygen, or its equivalent, to 
ee? vanes) reduced; or they must be com- 
aa a pounds that are unsaturated, and 
iia tee can take up the hydrogen into 
NOMOTS. | chemical combination forming more 
: complex compounds. This applies to 
subject rE : : 
the organic inhibitors. For inorganic 
to what |.,.,. 
tors” inhibitors they must be compounds s 
7 of inorganic salts that readily ex- “Standard” Rolling Mills assure high production hot or cold rolling of 
th change their metals for the nascent your strip, rod or ingot. Speeds are aig. — metals in oy 
er i i i ve from 10 feet to 500 feet per minute, depending upon your nee 8. 
tors ee sayaenies gies Two, Three, or Four High Mills are available with roll sizes from 1%” di- 
1 in the xk ok * ameter and 1” face to 1642” diameter and 18” face. 
hat will : “Standard” manufactures special units for grading, cross and pinch rolling, 
” AX attempt will be made to try to forming wire to exact dimensions, and for a large variety of shaping 
uild on, illustrate the above statements operations. 
4 ny by examples. It may be possible to Catalog section RM and detailed recommendations will be sent upon request. 
ng solu- | offer some explanations of facts and : ; 
and the | ..a:4: elie STANDARD MACHINERY COMPANY 
icklin ‘conditions that still are not clear. ye J Asal done TEL 
Sess A point which can be cleared up is . lade Renwood Aes é 
"e 
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NEW 
ROOS 
PIN 
GRINDER 





PRECISION 
GRINDER 








— 
‘NEW DIE RCOM 
FINISHING 
MACHINERY 
DIE ROOM TOOLS 
and EQUIPMENT 


For speeding up production of Tungsten 
Carbide Dies and making lapping pins 


No special skill required. 










All sizes LAPPING PINS 


Prompt shipment on orders 


And New PIN GAUGE 
for fast checking pin sizes. 


ROOS TOOL & MFG. COMPANY 
Plant and Shipping Point 


17 Grove Street, Montclair, N. J. 


Sales Office 
49 Bloomfield Avenue, Newark 4, N. J. 


with regular die room help. 


NEW 
DYRO 
PIN MAKER 


of 1 to 1,000. 


Write for details. 
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how the arsenic got in the “good 
acid” mentioned by early investi- 
gators. 

k ok * 


Sulphuric Acid Manufacture 


+ ane ee are two general types of 
sulphuric acid. The materials 
used chiefly, or exclusively, in the 
manufacture of sulphuric acid are — 


1. Brimstone Acid — (Native Sulphur) 


2. Pyrite 
3. Pyrrhotite 


xk *& *® 


1. NATIVE SULPHUR: The prin- 
cipal sources of American sulphur 
are the extensive deposits found 
associated with beds of gypsum in 
the states of Texas and Louisiana, 
and for many years these two states 
produced 99.9% of American out- 
put. 


2. PYRITE, PYRITES, IRON PY- 
RITES, FOOL’S GOLD: Pure pyrite 
contains 46.6% iron and 53.4% sul- 
phur. The ores for sulphuric acid 
run 42 to 47% sulphur. Their value 
depends upon the sulphur content 
and the amount and the nature of 
the impurities. Burned they give 
sulphur dioxide. The impurities are 
zinc, lead, copper, lime and mag- 
nesia. The HARMFUL IMPURI- 
TIES are arsenic, antimony, tellu- 
rium, chlorine, fluorine, coal, and 
carbonaceous matter. NOTE: Any 
considerable amount of arsenic in 
acid used for pickling iron and steel 
previous to galvanizing or tinning, 
causes a spotted appearance on the 
metallic coating, although acid con- 
taining traces of arsenic can be used 
for such purposes without any ap- 
parent damage. 


3. PYRRHOTITE: Iron sulphide. 
When pure it contains 39.87% sul- 
phur. It is found in Maine, Virginia, 
and Tennessee. It is roasted; crushed 
to 30 mesh, and burned to sulphur 
dioxide gas. 

This accounts for why arsenic was 
in some of the earlier acids. These 
acids made from “brimstone”, or 
sulphur did not carry this impurity; 
some of the acids made from raw 
materials carrying arsenic as an im- 
purity, had the arsenic as an im- 
purity in the acid. Thus we have 
explained how the “good acids” be- 
came “good” (carried arsenic). 
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CUPROTEK 


protec” 


AGAINST 
CORROSION 


Cuprotek imparts corrosion re- 
sistance to 


COPPER 
COPPER ALLOYS 
COPPER COATINGS 
COPPER-TIN COATINGS 


and should be used to protect 
work in storage, in transit or if 
work is held during fabrication. 

When Cuprotek is used as a 
permanent finish on copper, 
copper alloys or copper coat- 
ings, clear lacquer or varnish 
should be applied for more per- 
manent protection. This treat- 
ment will prevent tarnishing 
and if applied to zinc and gal- 
vanized surfaces will prevent 
discoloring. 

Steel Cuprodized and coated 
with Cuprotek makes an attrac- 
tive ornamental finish for many 
purposes and at low cost. 


(TIT 
Americ an Chemical P | Paint Co. 


AMBLER 0 ly T PENNA 
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ges states that Arsine, A; 

H3;, a very poisonous gas, is pro- 
duced by the action of nascent hy- 
drogen. One bubble of arsine is said 
to have produced fatal effects. A. F. 
Gehlen lost his life with this gas 
in 1815. 
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eapeteaiag the simplest illustration 
to show why Formaldehyde is an 
inhibitor, and that such compounds 
containing oxygen are reduced by 
the nascent hydrogen of the pickling 
bath. Formaldehyde is the simplest 
aldehyde, and it illustrates how the 
inhibiting action takes place, or the 
reduction by nascent hydrogen. The 
chemical action is seen below: 
H.CHO + 2H = CH,OH 

Formaldehyde Nascent Methyl Alcohol 

Hydrogen 

Pickle 

kk * 


HIS reaction can well illustrate 
the action for the hundreds of 
more complicated organic com- 
pounds of this type. 
xk * 


F we take the time to look up the 
chemical formulas of some of the 
more complicated organic com- 
pounds listed as inhibitors we are 
immediately impressed by one thing 
—namely, the very large number 
hydrogen atoms in combination with 
carbon and oxygen. We are vitally 
interested to see and know that 
there are saturated and unsaturated 
aldehydes. Acetone was in the list 
of inhibitors, so we are vitally in- 
terested to see the reaction with 
hydrogen which is given below — 
2(CH;). C:0+2H — (CH;). C—C (CH,), 


OH OH 
es ae 


ERE is a clear illustration show- 

ing how the hydrogen is taken 
up and enters into chemical combi- 
nation with the oxygen. A far more 
complicated reaction might take 
place with nascent hydrogen reduc- 
ing Quinoline back to nitrobenzene 
by adding hydrogen. In the forma- 
tion of Quinoline from Aniline, gly- 
cerol, and nitrobenzene sulphuric 
acid is the dehydrating agent and 
nitrobenzene the oxidizing agent. We 
also note that the Phenols are re- 
duced to hydrocarbons when passed 
over heated zinc dust. Zinc is a 
powerful reducing agent; there may 
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NEW 4 Unit Winding Machine with adjustable tension let-off, automatic 
knock-offs and brakes, for making traverse wound coils of metal strip from 
pancake coils. 

Built in separate units of any number, bolted together, ball bearing mounted 
throughout, with individual motor drives, push button controls. Frames of welded 
steel construction. Individual traverses of snap action type for quick reversal 
action, adjustable in width and 
for rate of traverse. — Write 
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Machines 
for 1/16” to 
3/4” rod 
Round 
Square 
Flat 
Hexagon 
Ferrous and 
Non- 
Ferrous 


The LEWIS MACHINE Co.,3445 K. 76St., Cleveland 0. 
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Dependable 
Service: 


WE CAN Suepty 
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WIRE CUTTING and SHAPING MACHINES, FINE WIRE WELDERS 
We make Spot Welders from 1/4 to 500 KVA & all Types Butt Welders 


Spot Welder : 


Automatic Drawing Eisler fine wire cutting and 
and Cutting Mach. 
Pero Clee 


Bench Type Butt 
Wel 


forming machines have been elder 

in use over twenty-five years. 

Wire Cutting & Annealing 
Mach. 





AL “CHARLES EISLER ae 
EISLER ENGINEERING CO., Newark 3, N. J. 


747 So. 13th St., near Avon Ave. 
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WIRE DRAWING 


WARNER COMPANY 


BELLEFONTE DIVISION 
BELLEFONTE, PA. 


Sales Office 


Philadelphia — Pittsurgh — New York 














| 
Announcement 


| Tre James L. Entwistle 
Co. have purchased the measuring 
machine department of the Lyon- 
Vail Company, Brockton, Mass. 
and will manufacture and sell 
which will be 
identified as the JLE Type LV 


these machines, 


Machine for measuring wire rope, 
twisted-pair electrical conductors 
and flexible conduits. 


JAMES L. ENTWISTLE Co. 


43 Church Street 
Pawtucket, R. I. 


World’s Leading Manufacturer 


of Spark Testing Equipment 
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be a similar action when they are 
put into pickling baths as inhibitors 
as nascent hydrogen is also a pow- 
erful reducing agent. It is only 
when one explores into the many 
complicated organic compounds, 
that the vastness and the complexity 
of the field of inhibitors can be ap- 
preciated. The classifications given 
tend to fix general classes of these 
many chemical compounds, but the 
actual details of the mechanism of 
how the inhibitor works may take 
a very long time to even furnish a 
plausible explanation. 


x k* * 


Inhibitors are Reduced 
in Pickling Bath 


INCE the chemical reaction of 

pickling produces hydrogen, and 
sets up strong reducing conditions, 
it is just logic that the chemical re- 
actions that take place affecting the 
substances added to the bath, and 
called “inhibitors” must be reduced. 
In some cases the hydrogen is add- 
ed to the metal, such as when ar- 
senic is changed to arsine taking up 
three hydrogens. Aromatic sulpho- 
nic acids are reduced to aromatic 
mercaptans. Aryl and alkyl mer- 
captans are powerful acid pickling 
inhibitors of wide commercial use. 
Compounds with oxygen might take 
up hydrogen to form water, or as 
has been shown to form hydroxyl 
combinations. In every case the out- 
standing fact always remains that 
the inhibitor substance, material, or 
compound, is subject to reducing 
conditions of the pickling bath, and 
the action of nascent hydrogen. 
Since we have already shown the 
almost countless number of sub- 
stances both organic and inorganic, 
that are affected by this action, it 


i 
; 


' 


f 
is no wonder that many theories for | 
mechanism of the reaction have | 
been offered. Advancing another 
step some of these theories will be 
submitted, and once again an effort 
will be made to clarify what looks 
like apparent confusion. 


Ke 


Inhibitor Theories 


ANY theories have been offered 

as an explanation for the action 
of inhibitors in pickling baths. Al- 
though it has never been seen in 
the technical literature on the sub- 
ject, who knows that perhaps some 
one very friendly with an under- 
taker, and at the same time being 
a pickler, might have asked him 
how the embalming fluid worked. 
While looking up information re- 
garding inhibitors, the following in- 
teresting side-light was touched 
upon. 


x = * 


Embalming Fluid 


75% Formaldehyde (An early inhibiting 
material in the 1920’s) Used for the purpose 
of taking up the gases formed in the de- 
composition of the body. 


Distilled water 
Sodium Citrate 


25% Chemical Reaction 
Glycerine 


*%  * * 


An so in delving into inhibitors 
we find that they may have 
been used a long, long time for em- 
balming human beings before they 
were used for more or less the same 
purpose in pickling iron and steel, 
namely, to limit the chemical re- 
actions, and take up hydrogen. And 
strange as it seems one of the early 
inhibitors of the 1920’s was Formal- 
dehyde. 





Apco Mossberg Steel Reels are stand- 
ard throughout the wire industry — and 
for good reason! Apco Mossberg — the 
original Frank Mossberg Co. — origi- 
nated the steel reel idea and have been 
training workmen in their manufacture 





APCO MOSSBERG CO. 


(The Original Frank Mossberg Co.) 
21 Lamb Street... Attleboro, Mass. 





APCO MOSSBERG STEEL REELS & SPOOLS#7// 


Standard Equipment for Higher Winding Speeds 





ever since. That is why Apco Mossberg 
Steel Reels are preferred where pro- 
duction schedules are heaviest. 


FREE ENGINEERING SERVICE 
We will gladly submit drawings, blueprints, 
or suggestions without obligation to you. 
Write for quotation today. 
Canadian Representative: 
HUGH WILLIAMS & CO. 
79 Wellington St. West 
Toronto, Ontario 
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AVOID OVER-PICKLING 
THIS SAFE OAKITE WAY! 


You can get noticeable reduction of 
hydrogen embrittlement and acid 
fumes. You can conserve metal... 
save acid. You can eliminate over- 
pickling. How? By using OAKITE 
PICKLE CONTROL in your pickling 
operations. This soluble material 
provides a non-foaming type inhibi- 
tor which allows pickling acid to 
dissolve only oxides and scale, not 
the metal. 


Since pickling operations vary in 
each mill, a nearby Oakite Technical 
Service Representative will be glad 
to stop in to make tests and subse- 
quent recommendations that best 
meet your individual plant require- 
ments. Give him a call TODAY — 
no obligation! 


OAKITE PRODUCTS, INC. 
52A Thames Street, New York 6, N. Y. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Canada 


OAKITE Secistead 


CLEANING 


e SERVICE 


MATERIALS e METHODS 














ACID AND ALKALI PROOF 
LININGS AND MORTARS 


ACID PROOF 
CONSTRUCTION 


THE CEILCOTE CO. 


Consulting and Research 


Engineers 


750 ROCKEFELLER BLDG. 
CLEVELAND, OHIO 
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G-E Announces Two New 
Elongation Testers for Measuring 
Stiffness of Copper Wire 


WO new low-stress elongation 

testers for measuring the stiff- 
ness, or springiness, of large and 
fine copper wire have been an- 
nounced by the General Electric 
Company. The large-wire tester 
measures elongation of wire from 
17.9 to 80.8 mils in diameter, and 
the portable fine-wire instrument 
tests wire from 3.1 to 17.8 mils in 
diameter. 

k* ok * 


HE new testers are useful for 

determining whether a_ wire 
possesses the proper degree of 
flexibility for use in such winding 
processes as the manufacture of 
coils, and make possible a com- 
parison between wires of the same 
or different sizes on the basis of 
elongation. 

kk * 


y= the large-wire tester is 

used, the wire is stretched be- 
tween two clamps, one stationary 
and one movable, and a unit stress 
of 15,000 Ib. per sq. in. is applied 
by means of a jack-screw-operated 
lever arm. Only 30 seconds are re- 
quired for testing after a few ad- 
justments are made. Elongation is 
recorded on a large micrometer dial. 

k ok 


acute using the fine-wire tester, 

the wire is clamped between 
vises located on the ends of two 
movable arms, and stress is applied 
by means of weights which are 
furnished with the equipment. Ad- 
justments are made with dials on 
the face of the instrument and with 
the help of a small neon light which 
indicates whether the wire sample 
is under the correct stress. Stretch 
is indicated on a dial gage. 

k ok ok 


What Price Supervision 

This is a challenging treatment 
of management’s key problem. The 
author discusses frankly the short- 
comings of present-day supervision, 
the dangerous gap between fine- 
sounding theory and outmoded prac- 
tice. He offers a definite program, 
and presents specific suggestions for 
attaining the type of supervision 
necessary for the price-tough era 
ahead. 
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Hard wire*, spring wire, as well as 
soft wire, wire fabric, tie wire, 
fencing, etc. — easily and quickly 
cut with a porter tool. A stand- 
ard model for average needs. Spe- 


cial models for special work. 


Send for catalog showing all 
Porter models of wire cutters, 
bolt clippers, etc. 

*(with center cut round edge jaws) 


H. K. PORTER, INC. 


EVERETT 49, MASS., U.S.A. 
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WILLEY’S METAL 















































Provide exceptional abrasion re- 
sistance. Standard one-piece round 
dies from stock. Special dies to 
meet your requirements. Produc- 
tion costs go down when you spe- 
cify Willey's Metal. 


CATALOG 
ON REQUEST 








Pies.” 


CARBIDE TOOL CO. 


MANUFACTURERS AND SPFCIALISTS IN 
TUNGSTEN CARBIDE TOOLS 


1340 W. VERNOR HIGHWAY ¢ DETROIT, MICHIGAN 
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Large stock on hand of domestic and 
imported dies available for immediate 
shipment in sizes from .0004” to .081” 





oo Diamond Dies since a 





-BALLOFFET 
F AND NOZZLE CO., We 


68-25 Adams at 68th Street _ 
Guttenberg, New Jersey 


Union 3-3155 


NOW IN STOCK 
French Diamond Dies 


IN CAPILLARY SIZES 
made by 
Etablissements Jos. Vianney 
Trevoux, France 


Famous Wire Drawind Diamond Dies 


























.0004 .001 
00045 -0011 
.0005 .0012 
.00055 .0013 
.0006 .0014 
.00065 .0015 
.0007 .0016 
.00075 .0017 
-0008 .0018 
-00085 .0019 
.0009 .002 
-00095 and up 
.0004 to .072 in stock for 
quick delivery 
mY Ww T 7 
VIANNEY WIRE DIE WORKS 
250 E. 43rd St., New York, 17 
Victor J. Boulin, Manager 


Government Wire Production 
Information 
(Continued from page 464) 


has been coal production. Part of 
that problem is the replacement of 
worn mining machinery and hoist- 
ing cable. On November 17, the 
Kobe Steel Co. began production of 
steel rods for wire drawing. This 
is the only mill in Japan capable of 
rolling material suitable for the 
manufacture of wire rope. In the 
first four days of operation it pro- 
duced 90 tons of steel ingots and 
rolled 50 tons of rods suitable for 
nail making. Planned production is 
expected to increase about 1000 tons 
a month. 
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Fort Wayne Wire Die Co. 
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NEW ENGLAND WIRE DIE CO. 


7 Forsberg St., Worcester, Mass. 


EXPERT RECUTTING 
DIAMOND DIES, DIAMOND POWERS 


Eastern Representative of 
Ajax Industrial Supplies, Inc. 
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DRAWING DIES 
INDIANA WIRE DIE COMPANY 
314-324 E. Wallace St., 

Fort Wayne, Indiana 
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KELLY 


WIRE DIE CORPORATION 
19 W. 34th St. New York 
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DRAWING DIES 


RUSCH WIRE DIE CORPORATION 
Croton-on-Hudson, N. Y. 
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Wire Drawing 








: 051 Wayne Wire Die Company 

200 Pennsllvania Ave. 
Hillside, N. J. 
ELizabeth 2-2456 
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COCHAUD 
WIRE DIE CORPORATION 


300 W. 56th St. NEW YORK 
Tel. Col. 5-1340 
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HOT PRESSED CARBIDES 


DIES: Rough Cored 
Semi-Finished 
Finished 
(round and shaped) 


Extrusion 
Heading 
Eyelet 
Tubing and 
Shoulder 
ALSO: Guide Rings 
Bushings 
Mandrels and 
Wear-Resisting Parts 





For PERFECT, PRECISION-MADE, 
HIGH-QUALITY and UNIFORM 
CARBIDES 


please address inquiries to 


NEW JERSEY CARBIDE 
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JERSEY CITY 4, N. J. 
BERGEN 4-1210 
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SLEEPER & HARTLEY, Inc. 


Designers and Builders 


SPRING COILERS 
WIRE WORKING MACHINERY 
WIRE MILL EQUIPMENT 
SPECIAL MACHINERY 








Address Inquiries to 
Box 1249 
WORCESTER, MASS. 








S-M-T 
CARBIDE & TAUTUNG 
SPRING FORMING TOOLS 
State Machine Tool Co. 


190 State St. 
Hartford 3, Conn. 








TORRINGTON 
SPRING COILERS 


14 models in both segment and 
clutch types for rapid, automatic, 
accurate production using wire 
diameters .003” to .750”. Torsion and 
other attachments available for in- 
creasing utility of Torrington Coilers 


The TORRINGTON 
MANUFACTURING CO. 
TORRINGTON, CONNECTICUT 
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WIRE DRAWING 
LUBRICANTS 
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COMPANY 


MAIN AND RECTOR STS. » 
PHILADELPHIA 27, PA. 























ROSS vee BARBER 


J. O. Ross ENGINEERING CORP. 
350 Madison Avenue, New York 17, N. Y. 
CHICAGO DETROIT 








ALL STEEL REELS 
for Shipping —for Storing 


R. B. HAYWARD COMPANY 
1714 Sheffield Ave., Chicago, Tl. 
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A Review of Recent Wire Patents 
(Continued from page 467) 


metal into a rotary tensioning device and 
passing it directly from this tensioning de- 
vice into a recoiling means, the tensioning 
device being arranged to exert a retarding 
force on the movement of the material, 
and the recoiling means being a powered 
device, whereby the tension on the mate- 
rial during recoiling is maintained sub- 
stantially constant in spite of variations 
in tension occurring elsewhere in the 
system. 
: a ie 


No. 2,399,157, ROPE, patented April 23, 
1946, by Richard F. Warren, Jr., Stratford, 
Connecticut. 

A wire rope is provided in which the 
groups of strands include an inner and a 
number of outer strands of about the same 
diameters, with strands (of polymerized 
vinylidene chloride) of smaller diameters 
in the spaces between the inner strand 
and the outer strands. 
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No. 2,399,205, CLEANING PROCESS, 
patented April 30, 1946, by Charles A. 
Campbell, Detroit, Mich., assignor of 
thirty-five per cent to Blanche E. Camp- 
bel, five per cent to Rita Blanche Fossee, 
five per cent to Jean Madalyn Ballew, 
and five per cent to Charles A. Campbell, 
Jr., all of Grosse Pointe, Mich. 

For removing buffing or drawing com- 
pounds in preparation for surface treat- 
ment of the metal, the latter is immersed 
in a cleaning bath having a grease solvent 
layer and an underlying body of grease 
solvent emulsion until the metal is located 
entirely within the underlying body of 
emulsion, whereupon the metal is re- 
moved from the bath and while it is still 
wet with the bath it is subjected to a 
spray of a mechanically combined un- 
stable mixture of a grease solvent emul- 
sion and an unemulsified grease solvent. 


KELL 


No. 2,399,267, CLEANING METHOD, pat- 
tented April 30, 1946, by Boleslaus J. 
Szatyn, Detroit, Mich., assignor to Solven- 
tol Chemical Products, Inc., Detroit, Mich., 
a corporation of Michigan. 

In removing buffing compounds from 
metal containing zinc, in preparation for 
electroplating, the inventor teaches dipping 
the parts into a grease solvent and there- 
after spraying the parts with a mechanically 
combined unstable mixture of an emulsion 
of grease solvent and water and an un- 
emulsified excess of this solvent, collect- 
ing, re-mixing, and re-circulating said 
mixture through the cleaning spray, and 
maintaining the pH of the emulsion at a 
point within the range of approximately 
2.0 to 3.5. 


Ke Koo 


No. 2,399,419, SPRING LAY WIRE 
ROPE AND METHOD OF AND AP- 
PARATUS FOR MANUFACTURING THE 
SAME, patented April 30. 1946, by Charles 
L. Wright, Branford, Conn., assignor to 
The American Steel and Wire Company of 
New Jersey, a corporation of New Jersey. 


This rope includes a number of com-. 


posite strands formed of individual strands 
of these composite strands disposed so 
that one of the strands of each of the 
composite strands tangentially contacts 
solely one strand of an adiacent composite 
strand throughout the length of the rope. 




















Talide 


Talide Dies, made of the hardest 
metal known, stay on the job longer 

. production is profitable and con- 
tinuous .. . eliminates scrap ... mir- 
ror-like dies a higher "finish. 





METAL CARBIDES CORPORATION 
YOUNGSTOWN 5, OHIO 
























































Specify SAUEREISEN 
ACIDPROOF CEMENTS—COMPOUNDS 
FOR 
Sewers, Stacks, Floors 


Tanks, 
Technical cements for all purposes 


Send sketches or samples 
Sauereisen Cements Company - Pittsburgh 15. Penna 





WIRE DRAWING MACHINERY 
AND EQUIPMENT 
Rod Frames — 16” Frames, 8” 
Frames — Take-Up Frames, Wire 
Pointers — Puller Tongs. 
General and heat resisting alloy 
castings for wire mill use. 
Circulars on Request. 
E. J. SCUDDER FOUNDRY & 
MACHINE CO. 
TRENTON, N. J. 








CONSULTANT AND SPECIALIST 


DRAWING LUBRICANTS 


Hans C. Bick, Inc 


READING, PA. 








ADVERTISING is a service to a 
magazine’s readers. Methods, ma- 
terials, and machinery were devel- 
oped under the stress of war. Both 
editorial matter and advertisements 
keep you informed on what is hap- 
pening in industry. 











SPECIALISTS IN 


DRAWING COMPOUNDS 


and 


SOAP POWDERS 


for 
WIRE DRAWING 
Established in 1906 


NIEL C. POTTER 


24 COMMERCE ST. 
NEWARK 2, N. J. 
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Australia Develops Lightweight @ PICKLING TANKS 
Barbed Wire @ PLATING TANKS 
(Continued from page 451) te) 10) °174 aN LG 
HEATING UNITS FOR ACID. TANKs 


HEIL ENGINEERING COMPANY 


12903 ELMWOOD AVE. CLEVELAND, OHio 


DI-ACRO Bender No. 1 


forms round, flat or square wire to 
accurately duplicated shapes. 


O’Neil-Irwin Mfg. Co. 
303 - 8th Ave. S. 
Minneapolis 15, Minn. 
Send for Catalog 





HEN the instructor was with 
an Army unit that was exper- 
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THE WM. M. PARKIN CO. 


HIGHLAND BLDG. PITTSBURGH 6, PA. 
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Wire Forming Machinery 
Standard and Special Designs 


E. R. SEIFERT, Inc. 
202 S. Beech St., Syracuse, N. Y. 











HEADQUARTERS FOR PROCESSING 
MACHINERY FOR THE WELDING 
ROD INDUSTRY! 


Place your orders now for Postwar equipment 


MOSLO MACHINERY COMPANY 


2443 Prospect Ave. Cleveland 15, Ohio 








ZINC WIRE 


THE PLATT BROS. & CO. 
WATERBURY, CONN. 











Designers and Builders of Gas-Fired 
Heat Treating Furnaces for Ferrous 


and Non-Ferrous Wire. 


SURFACE COMBUSTION CORP. 
Main Plant & General Offices: 








Annealing Pots and Boxes 
Galvanizing Kettles 
Lead and Spelter Pans 
Pressure Vessels 


National Annealing Box Co. 
Established 1895 
Washington, Penna. 
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Cleveland 11, Ohio 





imenting with “concertina-ed” soft 

barbed wire, he remembered the 

patent, particularly the specifica- 

tions regarding its tensile strength. 
k k * 


UPPORTED by the Chief Engi- 

neer to the Australian Army, 
Major-General (then Brigadier) C. 
S. Steele, the instructor was able 
to arrange for a test of the patent. 
The first trial was a failure, and 
Army trucks were easily driven 
through the wire barriers, as the 
clips holding the coils were soon 
parted by the force of the impact. 


KOS 





Newly invented Australian barbed wire known as 
“Barblok”. Features of the new wire are the single 
centre line of wire, as distinct from the double 
lines in standard barbed wire, and the locks, on 
each side of which the four sharp barbs are loc- 
ated. “Barblok” wire is cheaper than the old type, 
and strain on locks adds to strength of line. 


T A SECOND test, the clips 
were made of a strength equal 
to the wire itself, and the results 
showed the invention to be perfect. 


eR 


<* FIRST, production difficulties 

prevented adoption by the Ar- 
my. There was no machine in Aus- 
tralia which could produce the coils 
of sufficient strength and of the par- 
ticular design. However, the inge- 
nuity of a Melbourne engineering 
firm led to the construction of an 
intricate machine to do the job. 
The complicated mechanism com- 


prised a total of 1,200 separate 
parts. 
kk * 
HILE the Australian Army 


was still considering action on 
the wire, the New Zealand Army 
sent for a sample and forwarded an 
order for five tons. Meanwhile, the 
Australian Army had placed the 
invention on its secret list. 








WIRE SPOOLING MACHINERY 


ALL TYPES—ALL SIZES 


ROBERT J. EMORY COMPANY 
Sherman Ave, & Runyon St. 
Newark 6, N. J. 
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Machinery For 
Wire, Tube, and Brass Mills 
409 Mulberry St., Newark, N. J. 











112 Adams St. 


WATERPROOF 


and 


CREPE PAPER 


in rolls of any size for wrapping 
coils and reels. 


CREPE-KRAFT BARREL LINERS 


THE CREPE-KRAFT COMPANY 


Tel.: Market 2-0375 
Newark, N. J. 











ORDER YOUR COPY NOW 
LIMITED EDITION 


“Diamond and Gem Stone 
Industrial Production” 
by 
PAUL GRODZINSKI 
PRICE $5.00 


The use of diamonds and gem stones 
as dies for fine wire drawing, and of 
diamonds for cutting tools, is com- 
paratively recent. Today it is exten- 
sive and increasing. In this book the 
author has brought together all the 
data and information available on 
the subject and has added the re- 
sults of his own experience and re- 
search. Although dealing mainly 
with the actual production of the 
dies and tools, the knowledge this 
book imparts is of prime importance 
to tool users. Efficiency and economy 
in the use of diamond and gem stone 
dies and tools is not possible with- 
out a knowledge of production 
methods. 

‘There are reference tables and a 
large number of specially drawn il- 
lustrations included in this book. An 
endeavor has been made to leave no 
phase of the subject untouched. 


These books are imported from 
England and we are unable to 
carry a large stock, so 

MAIL YOUR ORDER TODAY 


WIRE & WIRE PRODUCTS 
300 MAIN ST. STAMFORD, CONN. 
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Patent, Trade-Mark 
and Copyright Causes 


© 
LANCASTER, ALLWINE 
& ROMMEL 
REGISTERED ATTORNEYS 


438 BOWEN BUILDING 
WASHINGTON 5, D. C. 








KENNETH B. LEWIS 
CONSULTING ENGINEER 
Wire Mill Equipment, Layout 
and Practice 


43 Midland St., Worcester, Mass. 
Phone: Worcester 5-6033 








L. 2. Witt 


WIRE MILL CONSULTANT 
Former Plant Manager 
Practical Advice 
Room 1530, 42 Broadway, 
New York 4, N. Y. 
Telephone: White Hall 4-5307 








C. RAYMOND SYER 


Consulting Finishing 
Industrial Engineer 


Tel. 2-4268, 2-2709 
P. O. Box 31, Westport, Conn. 











STEEL WIRE 


by MAURICE BONZEL 


Translated and Published by 
Kenneth B. Lewis 


Consulting Engineer 
ae a * 


Price $15.00 


eS 


495 pages—414 illustrations 


* % * 


SEND ORDERS TO 


WIRE and WIRE 
PRODUCTS 


300 Main St., Stamford, Conn. 
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HE New Zealand Government’s 

order was shipped away secretly 
and was described as “musical ins- 
truments — concertinas”. The wire 
coils when expanded and contrac- 
ted have a concertina-like action. 


ee 


HE first Australian Service or- 

der, which came shortly after- 
wards, was for 500 tons. When a 
firm was asked to supply 69,000,000 
clips to form the coils the manager 
thought that a mistake had been 
made, and that the requisition 
should have been 69,000. But the 
Army had set about its ordering on 
a large scale, and during the war 
years this firm made 528,000 “con- 
certinas”, each with 720 feet of 
barbed wire, and 200 clips to 
the concertina. The total value 
of the production was L650,000 
($2,080,000). 


eo Oe 


5 fees wire had so great a tensile 
strength and general resistance 
that in operational uses in the Mid- 
dle East and on Pacific islands, it 
defied the efforts of both German 
and Japanese wire cutters. But Aus- 
tralian engineers maintained their 
high standards of efficiency by pro- 
ducing a cutter to do this, within 
three days of a request to do so. 


*% * 


N ADAPTATION to commercial 

use, the principles of the single 
centre line, the lock and the four 
barbs have been maintained, and 
Australia is now producing a type 
of wire which will be found inva- 
luable to all types of primary pro- 
ducers. 





WANTED 


Rusty or Obsolete Low 
Carbon Basic Steel Wire 


in Coils 


LONG ISLAND WIRE MILL 
COMPANY 


3511 Conner St., New York 66, N. Y. 








ACID PROOF BRICK 
for 
Pickling Tank Construction 
Toronto Acid Brick 
KEAGLER BRICK CO. 
STEUBENVILLE, Ohio 











WANTED — FOR CHICAGO 
BARE, ENAMELED OR 
INSULATED WIRE 
If not represented in Chicago and vicinity, 
now is the time to apportion some produc- 
tion to be sure of distribution later on. 
Commission basis. — Address Box No. 431 
c/o WIRE & WIRE PRODUCTS 








PLANT MANAGER wanted for long estab- 
lished wire drawing company near Chicago. 
Knowledge of ferrous and non-ferrous fine 
wire drawing practices essential, also en- 
gineering and labor relations. Excellent op- 
portunity for qualified man. Give business 
history, personal details and references in 
first letter. Reply Box No. 432 c/o WIRE 
& WIRE PRODUCTS. 











FOR SALE 
Reihle Tensile Tester, 1,000 lbs., 
Hand-operated. 
Terkelsen Hose Bundling 
Machine # 5. 
Box 373 
Wire and Wire Products 











WIRE WORKING MACHINERY 
2 Morgan No. 238 Bull Blocks M.D. 

1 Torrington Tandem Rolling Mill M.D. 
2 Torrington No. W-24 Spring Coilers M.D. 
2 Waterbury Step Cone Drawing Machines. 
3 Nilson 4-slide Wire Forming Machines. 
2 Shuster Shaped Wire S & C Machines. 
8 Shuster Round Wire S & C Machines. 


(NATIONAL MACHINERY EXCHANG 
|128-138 MOTT ST. NEW YORK, N. Y. 








WE BUY! 





WE SELL! 


USED WIRE MACHINERY * ALL KINDS 


Machines of any kind to dispose of? Get in touch with us. In the 
market for good used machines? Write for information and prices. 


FOR IMMEDIATE DELIVERY 


150 Wardwell Braiders — | Brequet Wire Drawing Machine — 6 Farrell 18-die Wire 
Drawing machines — 4 Young 1!8-die Wire Drawing Machines — 4 Hi-Speed Concentric 
Stranders — | 8-wire Hi-Speed Saturating Tank — Steel Reels 


WIRE & TEXTILE MACHINERY INC. 


P. O. BOX 104 — PAWTUCKET, R. I. 
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WHERE TO BUY 


For more complete information, consult the annual Wire and Wire Products Directory, Index & Buyers’ Guide. 
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ABRASIVES— 


Norton Co., Worcester, Mass. 


ACID INHIBITORS— 
American Chemical Paint Co., Ambler, Pa. 
Oakite Products, Inc., New York, N. Y. 
Parkin, Wm. M., Co., Pittsburgh, Pa. 


ACID-PROOF CONSTRUCTION— 
Ceilcote Co., The, Cleveland, Ohio. 
Haveg Corp., Newark, Del. 

Heil Engineering Co., Cleveland, Ohio. 
Sauereisen Cements Co., Pittsburgh, Pa. 


AIR DRAW FURNACES 
Carl-Mayer Corp., The, Cleveland, Ohio. 


ALKALINE CLEANERS— 
American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Se Pa, 
Magnus Chemical Co., Garwood, N. 
Oakite Products, Inc., New York, N. "y, 


ANNEALING MACHINES—Open Flame 
Syncro Machine Co., Perth Amboy, N. J. 


ANNEALING POTS AND BOXES— 
National Annealing Box Co., Washington, Penna. 
Scudder, E. J., Foundry & Machine Co., 

Trenton, N. J. 


ARMORING EQUIPMENT— 
American Insulating Mach’y Co., Phila., Pa. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 


BAKERS—Rod and Wire 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Morgan Construction Co., Worcester, Mass. 
Moslo Machinery Co., Cleveland, Ohio. 


Ross, J. O., Engineering Corp., New York, N.Y. 
BELTS—Wire 

Wickwire Spencer Steel, New York, N. Y 
BENDERS— 


O’Neil-Irwin Mfg. Co., Minneapolis, Minn.. 


BOBBINS—Braider & Wire Weaving 
Apco Mossberg Co., Attleboro, Mass. 
Hayward, R B., Co. Chicago, 
Hubbard Spool Company,. Chicago, Ill . 
Mossberg Pressed Steel Corp., Attleboro, Mass. 


BORON CARBIDE 


Norton Co., Worcester, Mass. 


RAKES & SHEARS— 
O’Neil-Irwin Mfg. Co,. Minneapolis,. 


BRICKS—Acid Proof 
Keagler Brick Co., Steubenville, Ohio. 


CABLE LACQUERING OVENS 
Industrial Oven Engr. Co., Cleveland, Ohio. 


CABLE—Steel and Copper 
Jones & Laughlin Steel Corp., re Pa. 
Wickwire Spencer Steel, New York, 


CARRIERS—Braider, High Speed 

Apco Mossberg Co., Attleboro, Mass. 

Mossberg Pressed Steel Corp., Attleboro, Mass. 
New England Butt Co., Providence, R. I. 


CASTINGS—Wire Mill 
Scudder, E J. Fdry. & Mach. Co., Trenton, N. J. 


CEMENTS—Acid Proof 
Sauereisen Cements Co., Pittsburgh, Pa. 


CEMENTS—Refractory 


Norton Co, Worcester, Mass. 


CHEMICALS—Cleaning 

American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa. 
Magnus Chemical Co., Garwood, N. J. 

Oakite Products, Inc., New York, ie 

Parkin, Wm. M., Co., Pittsburgh, Pa, 

Standard Industrial Compounds Co., Chicago, III. 


CLEANERS—Hand and Metal 

American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa. 
Magnus Chemical Co., Garwood, 

Oakite Products, Inc., New York, N° Y. 
Standard Industrial Compounds Co. ., Chicago, IIl, 


CLEANING & PICKLING EQUIP.— 
Broden Construction Co., Cleveland, Ohio. 
Cleveland Tramrail Div., of the Cleveland 

Crane & Engineering Co., Wickliffe, O. 
Haveg Corporation, Newark, Del. 
Heil Engineering Co., Cleveland, Ohio. 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Wilson, Lee, Engr. Co., Cleveland, Ohio. 


JUNE, 1946 


Minn. 
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CLOTH TES 


Scott Testers, Inc., Providence, R. I. 


CLOTH—WIRE. Ali Metals 
Roebling’s John A., Sons Co., Trenton, N. J. 
Wickwire Spencer Steel, New York, N. Y. 


COATING COMPOUNDS— 
Apex Alkali Products Co., Philadelphia, Pa. 
Magnus Chemical Co., Garwood, N. J. 
Miller, R. H. Co., Inc., Homer, N. Y. 
Oakite Products, Inc., New York, N. Y. 


Standard Industrial Compounds Co. ., Chicago, Ill. 


COILERS—Sheets, Strip and Wire 
Broden Construction Co., Cleveland, Ohio. 
Morgan Construction Co., Worcester, Mass. 
Ruesch, H. J. Machine Co., Newark, N. J. 
Torrington Mfg. Co., Torrington, Conn. 


COLD HEADERS— 
Waterbury-Farrell Fdry. & Mach. Co., 
Waterbury, Conn. 


COMPOUNDS—Coppering 
American Chemical Paint Co., Ambler, Pa. 


COMPOUNDS—Metal Finishing 
American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa. 


COMPOUNDS—Rust Preventing 
American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa. 
Magnus Chemical Co., Garwood, > Si 
Oakite Products, Inc., New York, N. » P 
Shell Oil Co., Inc., New York, N. Y. 


COMPOUNDS—Rust Removing 
American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa. 
Oakite Products, Inc., New York, N. 

Shell Oil Co., Inc., New York, N. Y. 
Standard Industrial Compounds, Co., 


COMPOUNDS—Wire Drawing 
Apex Alkali Products Co., Philadelphia, Pa. 
Bick, Hans C., Inc., Reading, Pa. 
Magnus Chemical Co., Garwood, N. J. 
Miller, R. H. Co., Inc., Homer, N. Y. 
Oakite Products, Inc., New York, N. Y. 
Potter, Neil C., Newark, N. 
Shell Oil Co., ‘Inc. New York, N. 


4 
Standard Industrial Compounds Co., Chicago, III, 


COPHOLDERS—Steel 
Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Companv, Chicago, III. 
Mossberg Pressed Steel Corp., Attleboro, Mass. 


CRANES—Wire Mill 
Cleveland Tramrail Div. of the Cleveland. 
Crane & Engineering Co., Wickliffe, O. 
Morgan Construction Co., Worcester, Mass. 


Vaughn Machinery Co., Cuyahoga Falls, O 


CUTTING TOOLS—Carbide 
Carboloy Co., Detroit, Mich. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Vascoloy-Ramet Corp., North Chicago, III. 
CUTTING TOOLS—Wire 
Porter, H. K., Inc., Everett, Mass. 


DIAMONDS—Industrial 


Balloffet Dies & Nozzle Co., Inc., Guttenberg, N.J. 


Michigan Wire Die Co., Detroit, Mich. 


Rusch Wire Die Corp., Croton-on-the-Hudson, N.Y. 


Vianney Wire Die Wks., New York, N. Y. 
Wayne Wire Die Co., Hillside, N. J. 


DIAMOND POWDERS— 
Michigan Wire Die Co., Detroit, Mich. 
New England Wire Die Co., Worcester, Mass. 


Rusch Wire Die Corp., neh ent Dar ee N.Y. 


Union Wire Die Corp., New York, N. 
United Die Co., Newark, i, a 
Wayne Wire Die Co., Hillside, N. J. 


DIAMOND TOOLS— 


Rusch Wire Die Corp., Croton-on-the-Hudson, N.Y. 


Wayne Wire Die Co., Hillside, N. J 


DIES—Diamond 
Ajax Industrial Supplies, 


Cochaud Wire Die Corp., New York, N. Y. 
Ft. Wayne Wire Die, Inc., Fort Wayne, Ind. 
Indiana Wire Die Co., Fort Wayne, Ind. 
Kelly Wire Die Corp., New York, N. Y. 
Michigan Wire Die Co., Detroit, Mich. 


New England Wire Die Co., Worcester, Mass. 


Rusch Wire Die Corp., Croton-on-the-Hudson, N.Y. 


Union Wire Die Corp., New York, N. Y. 
United Die Co., Newark, 
Vianney Wire Die Wks., 
Wayne Wire Die Co., Hillside, 


DIES—Lead Extrusion 
Robertson, John, Co., Brooklyn, N. Y. 
Wayne Wire Die Co., Hillside, N. J. 


New York, N.Y: 
N. J. 


Chicago, IIL. 


Inc., Fort Wayne, Ind. 
Balloffet Dies & Nozzle Co., Inc., Guttenberg, N.J. 


DIES—Repairs & Re-Cutting 
Ajax Industrial Supplies Co., Fort Wayne, Ind. 
Balloffet Dies & Nozzle Co., Inc., Guttenberg, N.J. 
Carboloy Co., Inc., Detroit, Mich. 

Cochaud Wire Die Corp., New York, N. Y. 
Firth Sterling Steel Co., McKeesport, Pa. 

Ft. Wayne Wire Die, Inc., Fort Wayne, Ind. 
Indiana Wire Die Co., Fort Wayne, Ind. 
Kelly Wire Die Corp., New York, N. Y. 

Metal Carbides Corp., Y outigstown, oO. 
Michigan Wire Die Co., Detroit, Mich. 

New Eng. Wire Die Co., Worcester, Mass. 
New Jersey Carbide Die Co., Jersey City, N.J. 
Rusch Wire Die Corp., Croton-on-the-Hudson, N.Y. 
Union Wire Die Corp., New York, N. Y. 
United Die Co., Newark, 

Vascoloy-Ramet Corp., North Chicago, Ill. 
Vianney Wire Die Wks. . New York, N. Y. 
Wayne Wire Die Co., Hillside, N. j. 
Willey’s Carbide Tool Co., Detroit, 


DIES—Rod and Tube Drawing 
Balloffet Dies & Nozzle Co., Inc., Guttenberg, N.J. 
Carboloy Co., Inc., Detroit, Mich. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Kelly Wire Die Corp., New York, N. Y. 
Metal Carbides Corp., Youngstown, O. 
Michigan Wire Die Co., Detroit, Mich. 
New Jersey Carbide Die Co., Jersey City, N.J. 
Rusch Wire Die Corp., Croton-on-the-Hudson, N.Y. 
Tungsten Electric Corp., Union City, N. J 
United Die Co., Newark, i. aD 
Vascoloy-Ramet Corp., North Chicago, Ill. 
Vianney Wire Die Wks., New York, N. Y. 
Wayne Wire Die Co., Hillside, N. J. 
Willey’s Carbide Tool Co., Detroit, Mich. 


DIES—Tantalum Carbide 
Balloffet Dies & Nozzle Co., Inc., Guttenberg, N.J. 
Carboloy Co., Inc., Detroit, Mich. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Kelly Wire Die Corp., New York, N. Y. 
Metal Carbides Corp., Youngstown, O. 
New Jersey Carbide Die Co., Jersey Ce, N.J. 
Rusch Wire Die Corp., New "York, N 
United Die Co., Newark, N. 
Vascoloy-Ramet Corp., North Chicago, Ill. 
Vianney Wire Die Wks., New York, N 
Willey’s Carbide Tool Co., Detroit, Mich. 


DIES—Tungsten Carbide 
Balloffet Dies & Nozzle Co., Inc., Guttenberg, N.J. 
Carboloy Co., Inc., Detroit, Mich. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Kelly Wire Die Corp., New York, Y 
Metal Carbides Corp., Youngstown, O. 
Michigan Wire Die Works, Detroit, Mich. 
Rusch Wire Die Corp., Croton-on-the-Hudson, N.Y. 
Tungsten Electric Corp., Union City, N. J 
United Die Co., Newark, N. 
Vascoloy-Ramet Corp., North Chicago, Til. 
Vianney Wire Die Wks. .. New York, N. Y. 
Wayne Wire Die Co., Hillside, N. A 
Willey’s Carbide Tool Co., Detroit, Mich. 
DRAW BENCHES— 
Ruesch, H. J. Machine Co., Newark, N. 
Scudder, E. J. Fdry. & Mach. Co., Trenton, N.J. 


Standard Machinery Co, Providence,.R I 
Vaughn Machinery Co., Cuyahoga Falls, O. 


DRUMS—Filange Steel 
Hubbard Spool Company, Chicago, IIL. 
Stevens Metal Products Co., Niles, Ohio. 


DRUMS—Vulcanizing 
Mossberg Pressed Steel Corp., Attleboro, Mass. 


DRYING & PRE-HEATING ROOMS— 
Carl-Mayer Corp., Cleveland, Ohio. 
Industrial Oven Engr. Co., Cleveland, Ohio. 


DRYING EQUIPMENT— 
Carl-Mayer Corp., Cleveland, Ohio. 
Ross, J. O., Engr. Corp., New York, N. Y. 


ENGINEERS—Consulting Wire Mill 
Lewis, Kenneth B., Worcester, Mass 
Syer, C. Raymond, Westport, Conn. 
Wiel, L. D., New York, N. 


EQUIPMENT—Insulation Testing 
Davis, R. L., Elec. Co, Wallingford, Conn. 
Entwistle, James L. Co., Pawtucket, R. I 


EYELETS—Brass or Zinc 
Platt Bros., & Co., The, Waterbury, Conn. 


FENCES AND FENCING—Wire 
Wickwire Spencer Steel, New York, N. Y. 


FLUXES—Soldering 
American Chemical Paint Co., Ambler, Pa. 


FOAM PRODUCING COMPOUNDS— 
American Chemical Paint Co., Ambler, Pa. 
Parkin, Wm. M. Co., Pittsburgh, Pa. 


FRICTION PAY-OFF STANDS— 
Industrial Oven Engr. Co., Cleveland, Ohio. 
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FURNACES—Annealing 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Electric Furnace Co., Salem, Ohio. 
Furnace Engineers, Inc., Pittsburgh, Pa. 
Surface Combustion Corp., Toledo, Ohio. 
Wilson, Lee, Engr. Co., Cleveland, Ohio. 


FURNACES—Automatic 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Electric Furnace Co., Salem, Ohio. 
Surface Combustion Corp., Toledo, Ohio. 
Wilson, Lee, Engr. Co., Cleveland, Ohio. 


FURNACES—Brazing 
Electric Furnace Co., Salem, Ohio. 
Firth-Sterling Steel Co., McKeesport, Pa. 

FURNACES—Bright Annealing 
Electric Furnace Co., Salem, Ohio. 
Furnace Engineers, Inc., Pittsburgh, Pa. 
Surface Combustion Corp., Toledo, Ohio. 
Wilson, Lee, Engr. Co., Cleveland, Ohio. 


FURNACES—Electric 
Eisler Engineering Co., Newark, N. J. 
Electric Furnace Co., Salem, Ohio. 
Surface Combustion Corp., Toledo, Ohio. 


FURNACES—Galvanizing etemnent 
Electric Furnace Co., Salem, 
Furnace Engineers, Inc., enamade, Pa. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Surface Combustion Corp., Toledo, Ohio. 
Wilson, Lee, Engr. Co., Cleveland, Ohio. 


FURNACES—Hard’ing & Temp’ing 
Ajax Electric Co., Inc., Philadelphia, Pa. 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Electric Furnace Co., Salem, Ohio. 
Surface Combustion Corp., Toledo, Ohio. 


FURNACES—Lead Melting 
Electric Furnace Co., Salem, Ohio. 
Furnace Engineers, Inc., Pittsburgh, Pa. 
Robertson, John, Co., Brooklyn, N. Y. 
Surface Combustion Corp., Toledo, Ohio. 


FURNACES—Non-Oxidizing 
Ajax Electric Co., Inc., Philadelphia, Pa. 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Electric Furnace Co., Salem, Ohio. 
Furnace Engineers, Inc., Pittsburgh, Pa. 
Surface Combustion Corp., Toledo, Ohio. 


FURNACES—Normalizing 
Ajax Electric Co., Inc., Philadelphia, Pa. 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Electric Furnace Co., Salem, Ohio. 
Furnace Engineers, Inc., Pittsburgh, Pa. 


Surface Combustion Corp., Toledo, Ohio. 


FURNACES—Pot (Oil, Gas, Electric) 
Ajax Electric Co., Inc., Philadelphia, Pa. 


FURNACES—Salth Bath 
Ajax Electric Co., Inc., Philadelphia, Pa. 
Electric Furnace Co., Salem, Ohio. 
Surface Combustion Corporation, Toledo, O. 


FURNACES—Wire, Strip & Sheet 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Eisler Engineering Co., Newark, N. J. 
Electric Furnace Co., Salem, Ohio. 

Furnace Engineers, Inc., Pittsburgh, Pa. 
Surface Combustion Corporation, Toledo, O. 


Wilson, Lee, Engr. Co., Cleveland, Ohio. 
GALVANIZING KETTLES— 


National Annealing Box Co., Washington, Penna. 


GOVERNMENT SURPLUS ne 


War Assets Corporation, New York, N 
GRINDERS—Roll 
Norton Co., Worcester, Mass. 


HOISTS—Electric Travelling 
Cleveland Tramrail Div. of Cleveland. 
Crane & Engineering Co., Wickliffe, Ohio. 
INHIBITORS—Pickling 
American Chemical Paint Co., 
Oakite Products, Inc., New York, N 
Parkin, Wm. M. Co., Pittsburgh, Pa. 


INSULATING LACQUERING 
SYSTEMS—Continuous 
Industrial Oven Engr. Co., Cleveland, O. 
INSULATING MATERIALS— 
Crepe-Kraft Co., Newark, N. J 
General Electric Co., Schenectady, N. Y. 
Owens-Corning Fiberglas Corp., Toledo, O 
Standard Varnish Wks., Staten Island, N. Y 
KETTLES—Galvanizing, Annealing, 
Tinning, etc. 
National Annealing Box Co., 
LATHES—Die Reaming 
Carboloy Co., Inc., Detroit, Mich. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Morgan Construction Co., Worcester, Mass. 
Roos, H. & G., Tool & Mfg. Co., Montclair, N.J. 


Ambler, Pa. 
< 


Washington, Penna. 


490 


Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Fdry. & Machine Co., 
Waterbury, Conn. 


LIME— 


Warner Company, Philadelphia and Bellefonte, Pa. 


LININGS—Acid and Alkali Proof 
Ceilcote Co., The, Cleveland, Ohio. 
Haveg Corp., Newark, Del. 

Heil Engineering Co., Cleveland, Ohio. 


LUBRICANTS—For Metal Cutting, 
Stamping and Drawing 
Apex Alkali Products Co., Philadelphia, Pa. 
Magnus Chemical Co., Garwood, J. 
Miller, R. H., Co., Inc., Homer, N. Y. 
Oakite Products, Inc., New York, N. Y. 


Standard Industrial Compounds Co., Chicago, Ill. 


LUBRICANTS—Wire Drawing 
Apex Alkali Products Co., Phila., Pa. 
Bick, Hans C., Inc., Reading, Pa. 
Magnus Chemical Co., Garwood, N. J. 
Miller, R. H., Co., omer, N. Y. 
Oakite Products, Inc., New York, N. Y. 
Potter, Neil C., Newark, N. 


j. 
Standard Industrial Compounds Co., Chicago, IIl. 


MACHINERY—Armoring (Cable, Wire 
Hose) 
American Insulating Mach’y Co., Phila., Pa. 
New England Butt Co., Providence, R. I 
Sleeper & Hartley, Inc., Worcester, ‘Mass. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Braiding 
Mossberg Pressed Steel Corp., Attleboro, Mass. 
New England Butt Co., Providence, R. I. 


MACHINERY—Brazing 
Syncro Machine Co., Perth Amboy, N. J. 


MACHINERY—Bunching 
American Insulating Mach’y Co., Phila, Pa. 
New England Butt Co., Providence, R. I 
Sleeper & Fiartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Bundling, Scrap 
Sleeper & Hartley, Inc., Worcester, Mass. 


Vaughn Machinery Co., Cuyahoga Falls, O. 
MACHINERY—Cable, Electric 


American Insulating Mach’y Co., 
New England Butt Co., 
Sleeper & Hartley, Inc., 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Chain Making 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Cable, Rope ae 
New England Butt Co., Providence, R. 
Watson Machine Co., Paterson, N. 


MACHINERY—Coil Winding 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J. 


MACHINERY—Coilers 
Broden Construction Co., Cleveland, Ohio. 
Eisler Engineering Co., Newark, N. Sy 
Morgan Construction Co., Worcester, “ea 
New England Butt Co., Providance, : 
Ruesch, H. J. Machine Co., Newark, NI 3; 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J. 
Torrington Mfg. Co., Torrington, Conn. 
Waterbury Farrel Fdry. & Mach. Co., 

Waterbury, Conn. 

Watson Machine Co., Paterson, N. J. 


MACHINERY—Copper Wire Drawing 
and Rolling 
American Insulating Mach’y Co., Phila, Pa. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Syncro Machine Co., Perth Amboy, N. J. 
Torrington Mfg. Co., Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Fdry. & Mach. Co., 

Waterbury, Conn. 


MACHINERY—Covering Wire 
American Insulating Mach’y Co., Phila, Pa. 
Royle, John & Sons, Paterson, 

Svncro Machine Co., Perth Amboy, ‘N. : B 
Watson Machine Co; Paterson, N. J. 


MACHINERY—Cutting 
Broden Construction Co., 
Eisler Engineering Co., Newark, N. 

Lewis Machine Co., The, Cleveland, ‘Ohio. 
Moslo Machinery Inc., Cleveland, Ohio. 

National Mach’v Exch., (Used), 
Porter, H. K. Inc., Everett, 
Shuster, F. B. Mfg., 


Phila, Pa. 
Providence, R. I. 


Worcester, Mass. 


Cleveland, Ohio. 


Mass. 
Co., New Haven, Conn. 


New York, NY. 


Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J. 
Torrington Mfg. Co., Torrington, Conn. 


MACHINERY—Die Making 
Carboloy Co., Inc., Detroit, Mich. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Roos, H.&G., Tool & Mfg. Co. Montclair, NJ, 
Union Wire Die Corp., New York, N. Y. 
Wayne Wire Die Co., Hillside, N. a 


MACHINERY—Draw Benches 
Broden Construction Co., Cleveland, O. 
Morgan Construction Co., Worcester, Mass. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Standard Machinery Co., Providence, R. I 
Torrington Mfg. Co., Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Edging 
Broden Construction Co., Cleveland, Ohio. 
Standard Machinery Co., Providence, R. I. 
Torrington Mfg. Co., Torrington, Conn, 


MACHINERY—Enameling 
American Insulating Mach’y Co., Phila., Pa. 
Industrial Oven Engr. Co., Cleveland, 
Syncro Machine Co., Perth Amboy, N. J. 


MACHINERY—Extruding 
Robertson John, Co., Brooklyn, N. Y. 
Royle, John, & Sons, Paterson, N. J. 


MACHINERY—Fence 
Broden Construction Co., Cleveland, Ohio. 
Glader, Wm. Machine Works, Chicago, IIl. 


MACHINERY—Filament Coil Winding 
Eisler Engineering Co., Newark, N. J. 


MACHINERY—Flat Wire 
Broden Construction Co., Cleveland, Ohio. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. , Torrington, Conn. 


MACHINERY—Forming 
Eisler Engineering Co., Newark 3, N. J. 
National Mach’y Exch. (Used), New York, N. Y, 
O’Neil-Irwin Mfg. Co., Minneapolis, Minn. 
Seifert, E. R., Inc., Syracuse, N. Y. 
Sleeper & Hartley, Inc, Worcester, Mass. 
Standard Machinery Co., Providence, R. I. 
Torrington Mfg. Co., Torrington, Conn. 


MACHINERY—Galvanizing 
Wilson, Lee, Engr. Co., Cleveland, Ohio. 


MACHINERY—Galvanizing Wire 
Broden Construction Co., Cleveland, Ohio. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Wilson, Lee, Engr. Co., Cleveland, Ohio. 


MACHINERY—Gang Winders 
Ruesch, H. J., Machine Co., Newark, N. J. 
Syncro Machine Co, Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Grinding 


Norton Co., Worcester, Mass. 


MACHINERY—Insulating 
American Insulating Mach’y Co., Phila, Pa. 
New England Butt Co., Providence, R. I. 
Royle, John & Sons, Paterson, N. J. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Lead Encasing Presses, ete, 
Robertson, John Co., Brooklyn, N. Y. 


MACHINERY—Lead Stripping 
Robertson, John Co., Brooklyn, N. Y 


MACHINERY—Lock Washer 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., Torrington, Conn. 


MACHINERY-—-Magnet Wire 
American Insulating Mach’y Co., Phila., Pa. 
New England Butt Co., Providence, R 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J. 
Torrington Mfg. Co., Torrington, Conn. 


MACHINERY—Material Handling 
Cleveland Tramrail,*Div. of the Cleveland. 
Crane & Engineering Co., Wickliffe, O. 


MACHINERY—Measuring Wire & Cable 
Durant Mfg. Co., Milwaukee, Wis. 
New England Butt Co., Providence, R. I. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Nail and Tack 
Broden Construction Co., Cleveland, Ohio. 
Glader, Wm. Machine Works, Chicago, IIl. 
National Mach’y Exch. (Used), New York, N.Y. 
Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Panning 
American Insulating Mach’y Co., Phila., Pa. 
Syncro Machine Co., Perth Amboy, N. 


WIRE 
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MACHINERY—Pointing 
Broden Construction Co., Cleveland, Ohio. 
Morgan Construction Co., Worcester, Mass. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Scudder, E. i Be Fdry. & Mach., Co., Trenton, N.J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Standard Machinery Co., Providence, R. I. 
Syncro Machine Co., Perth Amboy, N. J. 
Torrington Mfg. Co., Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrell Foundry & Machinery Co., 
Waterbury, Conn, 


MACHINERY—Rod Mill 

Broden Construction Co., Cleveland, Ohio. 
Morgan Construction Co., Worcester, Mass. 
Ruesch, H. J., Machine Co., Newark, N. J. 


MACHINERY—Rolling Mill 
Broden Construction Co., Cleveland, Ohio. 
Morgan Construction Co., Worcester, Mass. 
National Mach’y Exch. (Used), New York, N.Y. 
Ruesch, J., Machine Co., Newark, N. J. 
Standard Machinery Co., Providence, R. I. 
Syncro Machine Co., Perth Amboy, N. J. 
Torrington Mfg. Co., Torrington, Conn. 
Waterbury-Farrel Foundry & Machinery Co., 
Waterbury, Conn. 


MACHINERY—Rubber for Insulating Wire 
Royle, John & Sons, Paterson, N. J. 


MACHINERY—Rubber Tubing and 
Straining 
New England Butt Co., Providence, R. I. 
Royle, John & Sons, Paterson, a. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., Torrington, Conn. 


MACHINERY—Screw Wire 


National Mach’y Exch. (Used), New York, N. Y. 


Sleeper & Hartley, Inc, Worcester, 
MACHINERY—Special 


American Insulating Mach’y Co., Phila, Pa. 
Broden Construction Co., Cleveland, Ohio. 
Emory, Robert J., Co., Newark, N. J. 
New ~— Butt Co., Providence, R. I. 
Ruesch, J., Machine Co., Newark, N. 
Scudder, Ma j., Fdry. & Mach., Co., 
Sleeper & Hartley, Inc., Worcester, Mass. 
Standard Machinery Co., Providence, R. I. 
(Special Designs). 
Syncro Machine Co., Perth Amboy, N. J. 
Torrington Mfg. Co., Torrington, Conn. 
Watson Machine Co., Paterson, N. J 


MACHINERY—Spooling 
American Insulating Mach’y Co., Phila., Pa. 
Eisler Engineering Co., Newark, 7. 
Emory, Robert J., Co., Newark, N. J. 
New England Butt Co., Providence, ae & 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N m 
Torrington Mfg. Co., Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Foundry & Machinery Co., 
Waterbury, Conn. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Spring Making 


Mass. 


National Mach’y Exch. (Used), New York, N. Y. 


Sleeper & Hartley, Inc., Worcester, 
Torrington Mfg. Co., Torrington, 


MACHINERY—Staple 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY—Straightening 

Broden Construction Co., Cleveland, Ohio. 
Lewis Machine Co., The, Cleveland, Ohio. 
Moslo Machinery Co., Cleveland, Ohio. 


Mass. 


Conn, 


Ruesch, H. J., Machine Co., Newark, N. 
Shuster, F, B., Mfg. Co., New Haven, Conn. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., Torrington, Conn. 


MACHINERY—Stranding 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Providence, R 
Watson Machine Co., Paterson, N. 


MACHINERY—Strip Steel 


Broden Construction Co., Cleveland, Ohio. 
Ruesch, H. Machine Co., Newark, N. 
Torrington Mfg. Co., Torrington, Conn. 


MACHINERY—Swaging 


National Mach’y Exch. (Used), New York, N. Y. 
J 


National Mach’y Exch. (Used), New Se“ N; ¥. 
N. J 


Ruesch, H. Machine Co., ‘Newark, 

Sleeper & Hartley, Inc., Worcester, Mass. 

Standard Machinery Co., Providence, R. I. 

Syncro Machine Co., Perth Amboy, N .J. 

Waterbury-Farrel Fdry. & Mach. Co., 
Waterbury, Conn. 


JUNE, 1946 


j. 
Trenton, N.J. 


MACHINERY—Taping 
American Insulating Mach’y Co., Phila., Pa. 
New England Butt Co., Providence, R. I 
Syncro Machine Co., Perth Amboy, N .J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Testing Equipment— 
Sparkers 
Davis, R. L., Elec. Co., Wallingford, Conn. 
Entwistle, Jas. L., Pawtucket, R. I. 


MACHINERY—Testing Spring 
Standard Machinery Co., Providence, R. I. 


MACHINERY—Tinsel Rolling Mills 
American Insulating Mach’y Co., Phila., Pa. 
Syncro Machine Co., Perth Amboy, N. J 
Torrington Mfg. Co., Torrington, Conn. 


MACHINERY—Trolley Wire 
Torrington Mfg. Co., Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Tube Mill 
Ruesch, H. J., Machine Co., Newark, N. J. 
Torrington Mfg. Co., Torrington, Conn. 


MACHINERY—Welding Wire 
Eisler Engineering Co., Newark, N. J 
Micro Products Co., Chicago, Iil. 
Moslo Machinery Co., Cleveland, Ohio. 
Syncro Machine Co., Perth Amboy, N. J. 


MACHINERY—Winding 
American Insulating Mach’y Co., Phila., Pa. 
Eisler Engineering Co., Newark, WN. .J. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Standard Mill Supply Co., Providence, R. I. 
Syncro Machine Co., Perth Amboy, N. J. 
Torrington Mfg. Co., Torrington, Conn. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Wind-up (Constant 
Tension, Variable Speed) 
Industrial Oven Engr. Co., Cleveland, O 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Wire Bending 
Eisler Engineering Co., Newark, N. J. 
O’Neil-Irwin Mfg. Co., Minneapolis, Minn. 


MACHINERY—Wire Drawing 
American Insulating Mach’y Co., Phila, Pa 
Broden Construction Co., Cleveland, Ohio. 
Eisler Engineering Co., Newark, Ss 
Morgan Construction Co., Worcester, Mass. 
National Mach’y Exch. (Used), New York, N. Y. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Scudder, E. J., Fdry. & Mach., Co., Trenton, N.J. 
Sleeper & Hartley, Inc, Worcester, Mass. 
Standard Machinery Co., Providence, R. I. 
Syncro Machine Co., Perth Amboy, N. J. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Fdry. 8 Mach. Co., 

Waterbury, Conn. 


MACHINERY—Wire Rope 
New England Butt Co., Providence, R. I. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J . 


MACHINERY—Wire Tinning 

American Insulating Mach’y Co., Phila, Pa. 

New England Butt Co., Providence, R. I. 

Syncro Machine Co., Perth Amboy, N. J. 
MACHINERY—Wood Screw 

National Mach’y Exch. (Used), New York, N. Y. 
MATERIAL HANDLING EQUIPMENT 

Cleveland Tramrail Div. of the Cleveland Crane 

& Engineering Co., Wickliffe, O. 

MILLS—Tandem Rolling and Edging 

Standard Machinery Co., Providence, R. I. 

Torrington Mfg. Co., Torrington, Conn. 
NAILS—Wire 

Bethlehem Steel Co., Bethlehem, Pa. 

Continental Steel Corp., Kokomo, Ind. 

Keystone Steel & Wire Co., Peoria, III. 
NICKEL SILVER AND PHOSPHOR 

BRONZE—Rod, Wire and Strip 

Hudson Wire Co., Ossining, N. Y. 
OILS—Wire Drawing 

Apex Alkali Products Co., Philadelphia, Pa. 

Miller, R. H., Co., Inc., omer, : 

Oakite Products, Inc., New York, N. Y. 

Shell Oil Co., New York, N. Y. 

Standard Industrial Compounds Co., Chicago, Ill. 
OVENS—Cable Lacquering 

American Insulating Mach’y Co., Phila., Pa. 

Industrial Oven Engr. Co., Cleveland, Ohio. 
OVENS—Dehydrogenizing 

Carl-Mayer Corp., The, Cleveland, Ohio. 

Industrial Oven Engr. Co., Cleveland, Ohio. 
OVENS—Industrial 

Carl-Mayer Corp., The, Cleveland, Ohio. 


Industrial Oven Engr. Co., Cleveland, Ohio. 
oss, J. O., Engr. Corp., New York, N. Y. 


OVENS—Welding Rod Coating 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Industrial Oven Engr. Co., Cleveland, Ohio. 
Moslo Machinery Co., Cleveland, Ohio. 


PAINTS—Heat Resisting 
American Chemical Paint Co., Ambler, Pa. 


PAINTS—Marine 
American Chemical Paint Co., Ambler, Pa. 


PAINTS—Structural Steel 


American Chemical Paint Co., Ambler, Pa. 


PANS—Lead and Spelter 


National Annealing Box Co., Washington, Penna. 


PANS—Vulcanizing 
Mossberg Pressed Steel Corp., Attleboro, Maass. 


PAPER—Creped Wrapping 
Crepe-Kraft Co., Newark, N. J. 


PAPER—For Coil Wrapping and Corrosion 


Prevention 
Crepe-Kraft Co., Newark, N. J. 


PAPER TESTERS— 


Scott Testers, Inc., Providence, R. I. 


PATENT ATTORNEYS— 
Lancaster, Allwine and Rommel, Washington, D.C. 


PICKLING COMPOUNDS— 
American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Phila., Pa. 
Oakite Products, Inc., New York, N. Y. 
Parkin, Wm. M., Co., Pittsburgh, Pa. 


PICKLING TANK LININGS— 
Ceilcote Co., The, Cleveland, Ohio. 
Haveg Corp., Newark, Del. 

Heil Engineering Co., Cleveland, Ohio. 
Sauereisen Cements Co., Pittsburgh, Pa. 


PIPES & FITTINGS—Acid Resistant 
Ceilcote, Co., The, Cleveland, Ohio. 
Haveg Corp., Newark, Del. 

Heil Engineering Co., Cleveland, Ohio. 


PLASTIC TESTERS— 


Scott Testers, Inc., Providence, R. I. 


POTS—Lacquer 
Industrial Oven Engr. Co., Cleveland, O. 


POTS—Lead Melting 
Nationa! Annealing Box Co, Washington, Pa. 
Robertson, John, Co., Brooklyn, N. Y. 


POWDER—Wire Drawing 
Apex Alkali Products Co,. Phila, Pa. 
Magnus ee Co., Garwood, N. J. 
Miller, R. H., Co., Inc., Homer, N. Y 
Potter, Neil (on Newark, N. J. 
Standard Industrial Compounds Co., Chicago, Ill. 

PRESSES—Hydraulic and Mechanical 
Robertson, John, Co., Brooklyn, N. Y. 
Standard Machinery Co., Providence, R. I. 

(Mechanical Only) 


PRESSES—Lead 
Robertson, John, Co., Brooklyn, N. Y. 
PRESSURE VESSELS— 


National Annealing Box Co., Washington, Penna. 


PULLERS—Wire 
Scudder, E. J., Fdry. & Mach., Co., Trenton, N.J. 
Sleeper & Hartley, Inc, Worcester, Mass. 


PUMPS—Hydraulic 
Robertson, John, Co., Brooklyn, N. Y. 


REEL AND TENSION STAND— 
Industrial Oven Engr. Co., Cleveland, O. 
Moslo Machinery Co., Cleveland, Ohio. 
Sleeper & Hartley, Inc, Worcester, Mass. 
Syncro Machine Co., Perth Amboy, Nw... 
Watson Machine Co., Paterson, N. J. 


REEL CRUTCHES— 
Watson Machine Co., Paterson, N. J. 


REELS—Annealing and Stranding 
Apco Mossberg Co., Attleboro, Mass. 
Hayward, R. B., Co., Chicago, Ill. 
Hubbard Spool "Company, Chicago, Ill. 
Moslo Machinery Co., Cleveland, Ohio. 
Mossberg Pressed Steel Corp., Attleboro, Mass. 
Stevens Metal Products Co., Niles, Ohio. 


REELS—Steel 
Apco Mossberg Co., Attleboro, Mass. 
Hayward R. B., Co., Chicago, Ill. 
Hubbard Spool "Company, Chicago, Iil. 
Mossberg Pressed Steel Corp., Attleboro, Mass. 
Stevens Metal Products Co., Niles, Ohio. 


REELS AND SPOOLS—Shipping and Shop 
Apco Mossberg Co., Attleboro, Mass. 
Hayward, R. B., Co., Chicago, Ill. 
Hubbard Spool Company, Chicago, Ill. 
Mossberg Pressed Steel Corp., Attleboro, 
Stevens Metal Products Co., Niles, Ohio. 
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WHERE TO BUY, Continued 








REELS—Takeoff 
Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Company, Chicago, IIl. 
Moslo Machinery Co., Cleveland, Ohio. 


Mossberg Pressed Steel Corp., Attleboro, Mass. 


Shuster, F. B., Mfg. Co., New Haven, Conn. 
Stevens Metal Products Co., Niles, Ohio. 


REELS—Vulcanizing & Impregnating 
Apco Mossberg Co., Attleboro, Mass. 
Hayward, R. B., Co., Chicago, IIl. 
Hubbard Spool Company, Chicago, III. 


Mossberg Pressed Steel Corp., Attleboro, Mass. 


Stevens Metal Products Co., Niles, Ohio. 


REELS—Wire Drawing 
Apco Mossberg Co., Attleboro, Mass. 
Hayward, R. B., Co., Chicago, IIl. 
Hubbard Spool Company, Chicago, Il. 
Moslo Machinery Co., Cleveland, Ohio. 


Mossberg Pressed Steel Corp., Attleboro, Mass. 


Stevens Metal Products Co., Niles, Ohio. 
REFRACTORIES—High Temperature 


Norton Company, Worcester, Mass. 
ROD BAKERS— 

Carl-Mayer Corp., The, Cleveland, Ohio. 

Moslo Machinery Co., Cleveland. Ohio. 


Ross, J. O., Engineering Corp., New York, N. Y. 


RODS—Nickel Alloy 
International Nickel Co., Inc., New York, N. Y. 
RODS—Stainless Steel 


Rustless Iron & Steel Div., A i Rolli 
Mill Co., Baltimore, Ma. ee 3 saa 


RODS—Wire—Non-Ferrous 
Hudson Wire Co., Ossining, N. Y. 
International Nickel Co., Inc., New York. N. - oe 
Platt Bros. & Co., The, Waterbury, Conn. 


RODS—Wire—Steel 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Indiana. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Keystone Steel & Wire Co., Peoria, IIL. 
Roebling’s, John A., Sons Co., Trenton, N. 3; 
Wickwire Spencer Steel, New York, N. Y. 
Youngstown Sheet & Tube Co., Youngstown, O. 


ROLL STRAIGHTENERS— 
Moslo Machinery Co., Cleveland, Ohio. 


ROPE—Wire 
Bethlehem Steel Co., Bethlehem, Pa. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Roebling’s, John A., Sons Co., Trenton, N. J 
Wickwire Spencer Steel, New York, N. Y. 


RUBBER AND RUBBER COMPRESSION 
TESTERS— 


Scott Testers, Inc., Providence, R. I. 


RUST PROOF COMPOUNDS— 
American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Phila, Pa. 
Oakite Products, Inc., New York, N. Y. 


RUST REMOVING COMPOUNDS— 
American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Phila., Pa. 

Heil Engineering Co., Cleveland, Ohio. 
Standard Industrial Compounds Co., Chicago, Il. 


SATURATION SYSTEMS— 
Industrial Oven Engr. Co., Cleveland, O. 
Watson Machine Co., Paterson, N. J. 


SHEARS— 
O’Neil-Irwin Mfg. Co., Minneapolis, Minn. 


SHEET—Steel 
Continental Steel Corp.,. Kokomo, Indiana. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Youngstown Sheet & Tube Co., Youngstown, O. 
SOAPS—Industrial and Wire Drawing 
Apex Alkali Products Co., Phila, Pa. 
Bick, Hans C., Inc., Reading, Pa. 
Magnus Chemical Co., Garwood, N. J. 
Miller, R. H., Co., Inc., Homer, N. Y. 
Potter, Neil C., Newark, N. J. ‘ 
Shell Oil Co., New York, N. Y. 
Standard Industrial Compounds Co., Chicago, IIl. 


SOLVENT RESIN SYSTEMS— 
Experimental 
Industrial Oven Engr. Co., Cleveland, O. 
SPOOLS—Annealing and Wire Drawing 
Apco Mossberg Co., Attleboro, Mass. 
Hayward, R. B., Co., Chicago, II. 
Hubbard Spool Companv, Chicago, IIl. 
Mossberg Pressed Steel Corp., Attleboro, Mass. 
Stevens Metal Products Co., Niles, Ohio. 


SPOCLS—Shipping and Shop 
Apco Mossberg Co., Attleboro, Mass. 
Hayward, R. B., Co., Chicago, IIl. 
Hubbard Spool Company, Chicago, IIl. 
Mossberg Pressed Steel Corp., Attleboro, Mass. 
Stevens Metal Products Co., Niles, Ohio. 
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SPOOLS—Steel 

Apco Mossberg Co., Attleboro, Mass. 

Hayward, R. B., Co., Chicago, IIl. 

Hubbard Spool Company, Chicago, IIl. 

Mossberg Pressed Steel Corp., Attleboro, Mass. 

Stevens Metal Products Co., Niles, Ohio. 
SPRINGS—Steel 

Wickwire Spencer Steel, New York, N. Y. 
SPRINGS—Tools for Forming 

State Machine Tool Co., Hartford, Conn. 
STAMPINGS—Steel 

Hubbard Spool Company, Chicago, IIl. 

Mossberg Pressed Steel Corp., Attleboro, Mass. 
STRAND—Steel and Copper 

Wickwire Spencer Steel, New York, N. Y. 
STRIP—Brass and Non-Ferrous 

Hudson Wire Co., Ossining, N. Y. 
STRIP—Steel 

Bethlehem Steel Co., Bethlehem, Pa. 

Continental Steel Corp., Kokomo, Ind. 

Firth Sterling Steel Co., McKeesport, Pa. 

Jones & Laughlin Steel Corp., Pittsburgh, Pa. 

Roebling’s, John A., Sons Co., Trenton, N. J. 

Wickwire Spencer Steel, New York, N. Y. 

Youngstown Sheet & Tube Co., Youngstown, O. 
SWIFTS—Take- off 

Apco Mossberg Co., Attleboro, Mass. 

Mossberg Pressed Steel Corp., Attleboro, Mass. 

Watson Machine Co., Paterson, N. f. 
TANK LININGS—Brick 

Ceilcote Co. ,The, Cleveland, Ohio. 

Keagler Brick Co., Steubenville, Ohio. 
TANK—Compound 

Haveg Corp., Newark, Del. 

Watson Machine Co., Paterson, N. J. 
TANKS—Pickling 

Ceilcote Co., The, Cleveland, Ohio. 

Haveg Corp., Newark, Del. 

Heil Engineering Co., Cleveland, Ohio. 

Sauereisen Cements Co., Pittsburgh, Pa. 
TANKS—Steel 

Mossberg Pressed Steel Corp., Attleboro, Mass. 

National Annealing Box Co., Washington, Penna. 
TESTING INSTRUMENTS— 

Davis, R. L., Electric’ Co., Wallingford, Conn. 
TOOLS—Spring Forming 

State Machine Tool Co., Hartford, Conn. 
TOOLS—Wire Cutting 

Porter H. K., Inc., Everett, 
TRAMRAIL SYSTEMS— 

Cleveland Tramrail Div. of the Cleveland Crane 

& Engineering Co., Wickliffe, O. 

TRAVERSES—For Reels 

Hubbard Spool Company, Chicago, III. 

Stevens Metal Products Co., Niles, Ohio. 
TRAVERSE MECHANISMS— 

Apco Mossberg Co., Attleboro? Mass. 

Mossberg Pressed Steel Corp., Attleboro, Mass. 

New England Butt Co., Providence, R. I 

Watson Machine Co., Paterson, N. J. 
TREADS—Safety 

Norton Co., Worcester, Mass. 
TUBE BENDERS AND FORMERS— 

Ruesch, H. J., Machine Co., Newark, N. J. 
TURKS HEADS—Friction and Power 

Standard Machinery Co., Providence, R. I. 
VALVES AND FITTINGS—Acid Resistant 

Haveg Corp., Newark, Del. 
VARNISHES—For Insulation 

Standard Varnish Wks., Staten Island, N. Y. 
VULCANIZERS— 

Watson Machine Co., Paterson, N. J. 
VULCANIZING PANS— 

American Insulating Mach’y Co., Phila, Pa. 

Mossberg Pressed Steel Corp., Attleboro, Mass. 
WELDERS—Spot and Butt 

Eisler Engineering Co., Newark, N. 

Micro Products Co., Chicago, III. 

Moslo Machinery Co., Cleveland, Ohio. 
WIND-UP AND UNWIND 

SYSTEMS—Continuous 

American Insulating Mach’y Co., Phila., Pa. 

Davis, R. L., Elec. Co., Wallingford, Conn. 

Entwistle, James L., Co., Pawtucket, R. I 

Industrial Oven Engr. Co., Cleveland, Ohio. 
Watson Machine Co., Paterson, N. J. 
WIRE—Aluminum 

Aluminum Co. of America, Pittsburgh, Pa. 
WIRE—Cast 


Youngstown Sheet & Tube Co., Youngstown, O. 


Mass. 


WIRE—Cold Heading 

American Steel & Wire Co., Cleveland-Chicago. 
New York. 

Bethlehem Steel Co., Bethlehem, Pa. 
Columbia Steel Co., San Francisco, Calif. 
Continental Steel Corp., Kokomo, Ind. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa, 
Keystone Steel & Wire Co., Peoria, Ill . 
Roebling’s John A. Sons, Co., Trenton, N. J. 
Youngstown Sheet & Tube Co., Youngstown, 0, 


WIRE—Electric 
American Steel & Wire Co., Cleveland-Chicago. 
New York. 
Columbia Steel Co., San Francisco, Calif. 
Hudson Wire Co., Ossining, N. Y. 


WIRE—Enameled for Coils 
North American Philips Corp., Dobbs Ferry, N.Y, 
Winsted Div. of Hudson Wire Co., Winsted Conn. 


WIRE—Manufacturers 

American Steel & Wire Co., Cleveland-Chicago. 
New York. 

Columbia Steel Co., San Francisco, Calif. 

Continental Steel Corp., Kokomo, Ind. 

Firth-Sterling Steel Co., McKeesport, Pa. 

Johnson Steel & Wire Co., Inc., Worcester, Mass, 

Jones & Laughlin Steel Corp., Pittsburgh, Pa, 

Keystone Steel & Wire Co., Peoria, IIl. 

Roebling’s, John A. Sons, Co., Trenton, N. J. 

Rustless Iron & Steel Div., American Rolling 
Mill Co., Baltimore, Md. 

Wickwire Spencer Steel, New York, N. Y® 

Youngstown Sheet & Tube Co., Youngstown, 0, 


WIRE—Music 
American Steel & Wire Co., Cleveland-Chicago. 
New York. 
Columbia Steel Co., San Francisco, Calif. 
Johnson Steel & Wire Co., Inc., Worcester, Mass, 


WIRE—Nickel & Nickel Alloy 
International Nickel Co., Inc., New York, N. Y. 


WIRE—Nickel Silver and Phosphor Bronze 
Hudson Wire Co., Ossining, N. Y. 


WIRE—Non-Ferrous to Specification for 


Special Purposes 

Hudson Wire Co., Ossining, N. Y. 

North American Philips Corp., Dobbs Ferry, N.Y. 
Winsted Div. of Hudson Wire Co., Winsted, Conn, 


WIRE—Spring 

Gadtlan heat & Wire Co., Cleveland-Chicago- 
New York. 

Bethlehem Steel Co., Bethlehem, Pa. ; 

Columbia Steel Co., San Francisco, Calif. 

Continental Steel Corp., Kokomo, Ind. 

Firth-Sterling Steel Co., McKeesport, Pa. 

Johnson Steel & Wire Co., Inc., Worcester, Mass. 

Jones & Laughlin Steel Corp., Pittsburgh, Pa. 

Keystone Steel & Wire Co., Peoria, Til. d 

Rustless Iron & Steel Div., American Rolling 
Mill Co., Baltimore, Md. 

Wickwire Spencer Steel, New York, N. Y. 

Youngstown Sheet & Tube Co., Youngstown, oO. 


WIRE—Stainless Steel 
American Steel & Wire Co., Cleveland-Chicago- 
New York. : 4 
Columbia Steel Co., San Francisco, Calif. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Rustless Iron & Steel Div., American Rolling 
Mill Co., Baltimore, Md. 


WIRE—Steel—Also Coppered Steel—Also 
Galvanized Steel : 
American Steel & Wire Co., Cleveland-Chicago- 

New York. 
Bethlehem Steel Co., Bethlehem, Pa. — 
Columbia Steel Co., San Francisco, Calif. 
Continental Steel Corp., Kokomo, Ind. 
Firth-Sterling Steel Co., McKeesport, Pa, 
Johnson Steel & Wire Co., Inc., Worcester, Mass, 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Keystone Steel & Wire Co., Peoria, Ill. 
Wickwire Spencer Steel, New York, N. 
Youngstown Sheet & Tube Co., Youngstown, Oo. 


WIRE TESTERS— 

Scott Testers, Inc., Providence, R. I. 
WIRE—Zinc 

Platt Bros. & Co., The, Waterbury, Conn. 
WIRE, WEAVING—Non-Ferrou 

Hudson Wire Co., Ossining, N. Y. 

WINDER— 
Standard Mill Supply Co., Providence, R. I. 


WRAPPING PAPER—Creped 
Crepe-Kraft Co., Newark, N. J. 


YARNS & TAPES— 
General Electric Company, Schenectady, N. Y- 
Owens Corning Fiberglas Corp., Toledo, O. 


YARN TESTERS— 


Scott Testers, Inc., Providence, 
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ES HT A 
The WATSON MACHINE COMPANY | Wire & Wire Products 
ESTABLISHED 1845 
du PATERSON 3, NEW JERSEY, U. S. A. tesla 
. ELEcTRICAL WIRE AND CABLE AND WirE Rope MACHINERY 
nd. 
murgh, Pa, >| 
it UNIFORM-TENSION CONTINUOUS TAKEUPS TYPE “D-C” 
igstown, O, 
nd-Chicage UNFAILING CONTINUOUS HIGH-SPEED WINDING PERFORMANCE YEAR AFTER 
if. YEAR, IN CONNECTION WITH ALL MANNERS OF CONTINUOUS PROCESS WINDING 
ON REELS, HAVE CAUSED THESE UNITS TO BECOME ‘THE ACCEPTED AND PRE- 
Perry, SE, FERRED STANDARD WHEREVER SUCH OPERATING CONDITIONS MUST BE MET. 
sted Conn, Most widely known is their use in combination with CONTINUOUS VULCANIZING and 
id-Chicago. SYNTHETIC JACKET EXTRUSION processes where continuous uninterrupted uniform tension 
if, winding is absolutely essential, however, they are in use and offer equal advantage in connection 
a. me with other “continuous or long-run” process requirements. 
aon Pa New installations are generally provided with this type of takeup, but they are also being acquired for 
a earlier installations where original takeup-performance proved inadequate. 
ae Relling Location is a matter of customers preference. Drive is usually from extruder capstan by drive provided by 
a us with the units. Units may also be self-powered. 
RE Gi 
gstown, O, 
TAKEUP 30” - “D-C” 
plac. NO. W-3102 SHOWN 
svat; Blas HERE IS INSTALLED 
— ON THE OPERATING 
all SIDE OF A CONTINU- 
? OUS VULCANIZING 
tion for MACHINE 
erry, N.Y, 
ted, Conn, 
d-Chicago- 
f. 
am Mass. 
gh, Pa, 
Rolling 
es 
‘stown, O, 
: USERS 
Rolling NOTE: 
I—Also rs 
; Any of the many 30 
i-Chicago- Type “D-C” units already 
: operating in the field can 
ow be converted to the other 
oegh, now available unit sizes at a 
¥: cost somewhat higher but still ap- 
wait proximating the price difference exist- 
ing if the larger unit had been specified 
sa originally. This is possible, because the 
basic drive system remains unchanged. 
THE THREE SIZE VARIATIONS NOW AVAILABLE ARE: 
RL 1.) TAKEUP 30” Type “D-C’”’. bei? original design for reels of up to 30” Flange Diameter. Generally preferred for high speed 
2.) 30” & 42” COMBINATION. For vaca high-speed performance with reels to 30” Flange also for intermittent 42” Reel opera- 
tion at lower speeds winding larger product. 
3.) TAKEUP 36” Type “D-C”. Similar to original 30” Size, but arranged to operate at moderate speeds with larger product. Generally 
operates within speed range of 40 to 400 Feet per Minute. 
NX * * cS 
Bd Descriptive Machine Bulletin available to all prospective users. Parts List available to all present users. 
a ——— Sc 
WIRE 








OFURNACES 


For Every Industrial Heat Treating Process 








Annealing Fine Copper Wire on Spools Annealing Copper Wire on Large Reels 


This EF special atmosphere continuous pusher The two EF combination electric and gas fired ] : A 
type furnace bright anneals 800 Ibs. fine copper radiant tube furnaces shown above are bright iar ag — a conta 
wire on spools per hour. We build them in larger annealing 5,000 Ibs. of copper wire on reels per in ; oe ulkhea y typ ces 
or smaller sizes as required. hour, continuously. similar to the above. 









Brass, Bronze, Nickel Silver, and Copper 


Wire on spools and reels, and strip and wire in 





For Production Furnaces 


For Handling Wire, Rod, Strip, Bolts, Springs 
or other products in any size or shape 







For Production Furnaces 
For Any Process or Production 


Consult EF Engineers 
No Job Is Too Large or Too Unusual 


: 


Ay 
ila ates 9 











Tosi : ail 


Annealing High Carbon Wire and Rod Clean Hardening Bolts, Springs, Etc. Bright Annealing Steel Strip, Rod, Wi 


High carbon wire and rod are uniformly annealed EF chain belt conveyor furnaces are built in sizes EF gas fired bell type furnaces maintain uniform) 
without decarburization in the above EF pit type to handle from 175 to 2,000 lbs. per hour — temperature throughout the charge regardless of] 
furnaces. We build electric or fuel fired furnaces electric or fuel fired. The above gas fired radiant the weight or height of charge. Above installation} 
for every industrial heat treating process. tube furnace is scale-free hardening bolts. is bright annealing cold rolled strip. ‘4 
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od, Wire 
in uniform 
gardless of 
installation 





